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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illumination optical 
device achieving illuminating conditions which are different in 
two intersecting directions on an emitted surface. 
SOLUTION: The illumination optical device comprises a first 
axicon system (7) which is disposed in an optical path between 
a light source means (1) and an optical integrator (10) and a 
second axicon system (8) which is disposed in an optical path 
between the first axicon system and the optical integrator. The 
first axicon system has a first prism (7a) which moves at least 
along the optical axis, and a second prism (7b) which is fixed 
along the optical axis in this order starting from the side of the 
light source means. The second axicon system has a third prism 
(8a) which is fixed at least along the optical axis, and a fourth 
prism (8b) which moves along the optical axis in this order 

starting from the side of the light source means. 5 s--Cl 
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CLAIMS 



[Claim(s)] 

[Claim 1] In illumination-light study equipment equipped with the light guide optical system for leading the 
flux of light from the optical integrator and this optical integrator for forming the secondary light source 
based on the flux of light from a light source means to an irradiated plane The 1 st axicon system for being 
arranged in the optical path between said light source means and said optical integrators, and changing at 
least one side of whenever [ incident angle / of the incoming beams to said optical integrator ], and an 
incidence location, It is arranged in the optical path between said 1 st axicon systems and said optical 
integrators. It has the 2nd axicon system for changing at least one side of whenever [ incident angle / of the 
incoming beams to said optical integrator ], and an incidence location. Said 1st axicon system The 1st prism 
constituted movable in accordance with the optical axis sequentially from said light source means side at 
least, It is fixed in accordance with an optical axis, and has the 2nd prism which has the refracting interface 
of said 1st prism, and the refracting interface formed complementary. Said 2nd axicon system Illumination- 
light study equipment which is constituted movable and characterized by having the 4th prism which has the 
refracting interface of said 3rd prism, and the refracting interface formed complementary sequentially from 
said light source means side in accordance with the 3rd prism fixed in accordance with tiie optical axis at 
least, and an optical axis. 

[Claim 2] Said 2nd prism and said 3rd prism are illumination-light study equipment according to claim 1 

characterized by being formed in one. 

[Claim 3] Said 1st prism has the refracting interface of a concave cross section, and said 2nd prism has the 
refracting interface of said concave cross section of said 1st prism, and the refracting interface of the convex 
cross section formed complementary. Said 3rd prism is illumination-light study equipment according to 
claim 1 or 2 which has the refracting interface of a concave cross section and is characterized by said 4th 
prism having the refracting interface of said concave cross section of said 3rd prism, and the refracting 
interface of the convex cross section formed complementary. 

[Claim 4] It is illumination-light study equipment according to claim 3 which said 1 st prism has the 
refracting interface of the shape of V character which has a ridgeline along the 1st directiori which intersects 
perpendicularly with an optical axis, and is characterized by said 1 st prism having the refracting interface of 
the shape of V character which has a ridgeline along an optical axis and said 1st direction, and the 2nd 
direction that intersects perpendicularly. 

[Claim 5] It is illumination-light study equipment according to claim 3 which either said 1st prism or said 
3rd prism has a conic refracting interface centering on an optical axis, and is characterized by another side 
of said 1st prism and said 3rd prism having the refracting interface of the shape of V character which has a 
ridgeline along the direction which intersects perpendicularly with an optical axis. 
[Claim 6] The optical integrator for forming the secondary light source based on the flux of light from a 
light source means, The light guide optical system for leading the flux of light from said optical integrator to 
an irradiated plane. It is arranged in the optical path between said light source means and said optical 
integrators. It has an axicon system for changing at least one side of whenever [ incident angle / of the 
incoming beams to said optical integrator ], and an incidence location. Said axicon system It has the 2nd 
prism which has the refracting interface of the convex cross section of the shape of the refracting interface 
of the 1st prism which has the refracting interface of the concave cross section of the shape of the shape of a 
cone, and V character, and this 1 st prism, the shape of a cone formed complementary, and V character. Said 
axicon system It corresponds to the ridgeline of the diameter of the shadow field of the circle configuration 
formed [ near the lighting pupil ] corresponding to the top-most vertices of said conic refracting interface, or 
the refracting interface of the shape of said V character. Illumination-light study equipment characterized by 
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having a necessary configuration and a necessary property for the width of face of the shadow field of the 
shape of a straight line formed carrying out to 1/10 or less [ of the magnitude of the whole flux of light ]. 
[Claim 7] The flux of light sensing element for changing into the flux of light which has the flux of light or 
the optical predetermined intensity distribution which has a predetermined cross-section configuration for 
the flux of light from said light source means, The 1st optical system arranged in the optical path between 
said flux of light sensing elements and said optical integrators. It is illumination-light study equipment 
according to claim 6 which is fiarther equipped with the 2nd optical system arranged in the optical path 
between said 1st optical system and said optical integrators, and is characterized by arranging said axicon 
system near said lighting pupil in the optical path of said 1 st optical system. 

[Claim 8] The maximum angle of diffraction of the diffracted-light study component as said flux of light 
sensing element is set to psimax. Spacing in alignment with the optical axis of the refracting interface of 
said 1 St prism and the refracting interface of said 2nd prism is set to L. The vertical angle of said conic 
refracting interface or the crossed axes angle of the refracting interface of the shape of said V character is set 
to 2theta. When the refractive index to said flux of light of the optical material which forms said 1st prism 
and said 2nd prism is set to n and the focal distance of the 1 st lens group arranged rather than said axicon 
system of said 1st optical system at said light source means side is set to fl, AL<= (flxsinpsimax)/10, 
however A=(tanalphax tantheta)/(tantheta-tanalpha) 
Alpha=sin -1 (nxcostheta)+theta-90 (unit: degree) 

Illumination-light study equipment according to claim 7 characterized by satisfying "i"***** 
[Claim 9] The optical integrator for forming the secondary light source based on the flux of light from a 
light source means, The light guide optical system for leading the flux of light from said optical integrator to 
an irradiated plane, Illumination-light study equipment characterized by having the axicon system formed 
with the fluorite for being arranged in the optical path between said light source means and said optical 
integrators, and changing at least one side of whenever [ incident angle / of the incoming beams to said 
optical integrator ], and an incidence location. 

[Claim 10] Said light source means is illumination- light study equipment according to claim 9 characterized 
by supplying the light which has the wavelength of 200nm or less. 

[Claim 1 1 ] The 1 st prism which has the refracting interface of the concave cross section of the shape of V 
character which has a ridgeline along the direction where an optical axis and said axicon system cross at 
right angles, It is illumination-light study equipment according to claim 9 or 10 which has the 2nd prism 
which has the refracting interface of said concave cross section of said 1 st prism, and the refracting interface 
of the convex cross section of the shape of V character formed complementary, and is characterized by 
dividing said 1st prism along a field including an optical axis and said ridgeline. 
[Claim 12] It is illumination-light study equipment which is equipped with the prism which has the 
refracting interface of the concave cross section of the shape of V character which has a ridgeline along a 
predetermined direction in the illumination-light study equipment which illuminates an irradiated plane 
based on the flux of light from a light source means, and is characterized by dividing said prism along a 
predetermined field including said ridgeline. 

[Claim 13] The optical integrator for forming the secondary light source based on the flux of light from said 
light source means, The light guide optical system for leading the flux of light from said optical integrator to 
said irradiated plane, It is arranged in the optical path between said light source means and said optical 
integrators. Illvimination- light study equipment according to claim 12 characterized by having further the 
axicon system containing said prism for changing at least one side of whenever [ incident angle / of the 
incoming beams to said optical integrator ], and an incidence location. 

[Claim 1 4] It is illumination-light study equipment according to claim 1 3 which said axicon system has the 
2nd prism which has the refracting interface of said concave cross section of said prism which has the 
refracting interface of the concave cross section of the shape of V character which has said ridgeline along 
the direction which intersects perpendicularly with an optical axis, and said prism, and the refracting 
interface of the convex cross section of the shape of V character formed complementary, and is 
characterized by to divide said prism along a field including an optical axis and said ridgeline. 
[Claim 1 5] In order to form in a lighting pupil surface the secondary light source which has optical 4 pole- 
like intensity distribution based on the flux of light from a light source means in the illumination-light study 
equipment which illuminates an irradiated plane The flux of light sensing element for changing the flux of 
light from said light source means into the four flux of lights. It is arranged in the optical path between said 
flux of light sensing elements and said lighting pupil surfaces, and has an axicon system for moving 
symmetrically one pair of the four substantial surface light sources which constitute said secondary light 
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source, and the pair of another side on both sides of an optical axis. Said flux of light sensing element is 
illumination-ligjit study equipment charactCTized by forming each of said four substantial surface light 
sources focusing on each intercardinal point of the rectangle prolonged long and slender along the 1 st 
direction which intersects perpendicularly with an optical axis. 

[Claim 1 6] The 1 st prism which has the refracting interface of the V character-like concave cross section 
where said axicon system has a ridgeline along said 1 st direction. The 1 st axicon system which has the 2nd 
prism which has the refracting interface of said concave cross section of said 1 st prism, and the refracting 
interface of the convex cross section of the shape of V character formed complementary. The 3rd prism 
which has the refracting interface of the concave cross section of the shape of V character which has a 
ridgeline along an optical axis and said 1st direction, and the 2nd direction that intersects perpendicularly, 
Illumination-light study equipment according to claim 1 5 characterized by having the 2nd axicon system 
which has the 4th prism which has the refracting interface of said concave cross section of said 3rd prism, 
and the refracting interface of the convex cross section of the shape of V character formed complementary. 
[Claim 1 7] The aligner characterized by having illumination-light study equipment given in claim 1 thru/or 
any 1 term of 1 6, and the projection optics for carrying out projection exposure of the pattern of the mask 
arranged at said irradiated plane at a photosensitive substrate. 

[Claim 1 8] The exposure approach which illuminates a mask through the illumination-light study equipment 
of a publication in claim 1 thru/or any 1 term of 16, and is characterized by carrying out projection exposure 
of the image of the pattern formed in said illuminated mask on a photosensitive substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the suitable illumination-light study equipment for the 
aligner for manufacturing micro devices, such as a semiconductor device, an image sensor, a liquid crystal 
display component, and the thin film magnetic head, at a lithography process especially about the aligner 
equipped with illumination-light study equipment and this illumination-light study equipment. 
[0002] 

[Description of the Prior Art] In this kind of typical aligner, the flux of light injected from the light source 
forms the secondary light source as the substantial surface light source which consists of much light sources 
through the fly eye lens as an optical integrator. After the flux of light from the secondary light source is 
restricted through the aperture diaphragm arranged near the backside [ a fly eye lens ] focal plane, incidence 
of it is carried out to a condenser lens. 

[0003] The flux of light condensed by the condenser lens illuminates in superposition the mask with which 
the predetermined pattern was formed. Image formation of the light which penetrated the pattern of a mask 
is carried out on a wafer through projection optics. In this way, on a wafer, projection exposure (imprint) of 
the mask pattern is carried out. In addition, it is indispensable to integrate highly the pattern formed in the 
mask and to imprint this detailed pattern correctly on a wafer to acquire uniform illumination distribution on 
a wafer. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, the secondary light source of a circle configuration is 
formed in a backside [ a fly eye lens ] focal plane, and the technique of changing the magnitude and 
changing the coherency sigma of lighting (sigma value = the pupil diameter of the diameter of an aperture 
diaphragm / projection optics or incidence side numerical aperture of the injection side numerical aperture / 
projection optics of a sigma value = illumination-light study system) attracts attention. Moreover, the 
secondary light source of the shape of the shape of zona orbicularis or 4 poles is formed in a backside [ a fly 
eye lens ] focal plane, and the technique of raising the depth of focus and resolution of projection optics 
attracts attention. 

[0005] However, with the above conventional techniques, the case of the usual circular lighting based on the 
secondary light source of a circle configuration and the case of the deformation lighting (zona-orbicularis 
lighting and 4 pole lighting) based on the secondary light source of the shape of the shape of zona 
orbicularis or 4 poles have the cross-section configuration of the flux of li^t which carries out incidence to 
one on the mask which is an irradiated plane in the same physical relationship about two directions where it 
intersects perpendicularly on a mask. If it puts in another way, lighting conditions are the same in two 
directions in which it intersects perpendicularly on an irradiated plane with the conventional technique. 
Consequently, when directivity is in a mask pattern, the optimal lighting conditions cannot be realized in 
two directions in which it intersects perpendicularly on a mask. 

[0006] This invention is made in view of the above-mentioned technical problem, and aims at offering the 
illumination-light study equipment which can realize lighting conditions which are mutually different in two 
directions in which it intersects perpendicularly on an irradiated plane. Moreover, this invention aims at 
offering the aligner and the exposure approach of setting up the optimal lighting conditions in two directions 
which intersect perpendicularly on the mask which has directivity in a pattern using the illumination-light 
study equipment which can realize mutually different lighting conditions in two directions in which it 
intersects perpendicularly on an irradiated plane. 
[0007] 
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[Means for Solving the Problem] In order to solve said technical problem, in the 1st invention of this 
invention In illumination-light study equipment equipped with the light guide optical system for leading the 
flux of light fi-om the optical integrator and this optical integrator for forming the secondary light source 
based on the flux of light from a light source means to an irradiated plane The 1st axicon system for being 
arranged in the optical path between said light source means and said optical integrators, and changing at 
least one side of whenever [ incident angle / of the incoming beams to said optical integrator ], and an 
incidence location, It is arranged in the optical path between said 1 st axicon systems and said optical 
integrators. It has the 2nd axicon system for changing at least one side of whenever [ incident angle / of the 
incoming beams to said optical integrator ], and an incidence location. Said 1st axicon system The 1st prism 
constituted movable in accordance with the optical axis sequentially from said light soxirce means side at 
least, It is fixed in accordance with an optical axis, and has the 2nd prism which has the refracting interface 
of said 1 st prism, and the refracting intCTface formed complementary. Said 2nd axicon system The 
illumination-light study equipment which is constituted movable and characterized by having the 4th prism 
which has the refracting interface of said 3rd prism and the refracting interface formed complementary 
sequentially from said light source means side in accordance with the 3rd prism fixed in accordance with the 
optical axis at least and an optical axis is offered. In this case, said 2nd prism is fixed and, as for said 3rd 
prism, being fixed is desirable. 

[0008] According to the desirable mode of the 1st invention, said 2nd prism and said 3rd prism are formed 
in one. Moreover, said 1st prism has the refracting interface of a concave cross section, said 2nd prism has 
the refracting interface of said concave cross section of said 1st prism, and the refracting interface of the 
convex cross section formed complementary, said 3rd prism has the refracting interface of a concave cross 
section, and, as for said 4th prism, it is desirable to have the refracting interface of said concave cross 
section of said 3rd prism and the refracting interface of the convex cross section formed complementary. 
[0009] In this case, said 1 st prism has the refracting interface of the shape of V character which has a 
ridgeline along the 1st direction which intersects perpendicularly with an optical axis, and, as for said 1st 
prism, it is desirable to have the refracting interface of the shape of V character which has a ridgeline along 
an optical axis and said 1st direction, and the 2nd direction that intersects perpendicularly. Or either said 1st 
prism or said 3rd prism has a conic refracting interface centering on an optical axis, and, as for another side 
of said 1 st prism and said 3rd prism, it is desirable to have the refracting interface of the shape of V 
character which has a ridgeline along the direction which intersects perpendicularly with an optical axis. 
[0010] The optical integrator for forming the secondary light source in the 2nd invention of this invention 
based on the flux of light from a light so\irce means, "liie light guide optical system for leading the flux of 
light from said optical integrator to an irradiated plane. It is arranged in the optical path between said light 
source means and said optical integrators. It has an axicon system for changing at least one side of whenever 
[ incident angle / of the incoming beams to said optical integrator ], and an incidence location. Said axicon 
system It has the 2nd prism which has the refracting interface of the convex cross section of the shape of the 
refracting interface of the 1st prism which has the refracting interface of the concave cross section of the 
shape of the shape of a cone, and V character, and this 1st prism, the shape of a cone formed 
complementary, and V character. Said eixicon system It corresponds to the ridgeline of the diameter of the 
shadow field of the circle configuration formed [ near the lighting pupil ] corresponding to the top-most 
vertices of said conic refracting interface, or the refracting interface of the shape of said V character. The 
illumination-light study equipment characterized by having a necessary configuration and a necessary 
property for the width of face of the shadow field of the shape of a sfraight line formed carrying out to 1/10 
or less [ of the magnitude of the whole flux of light ] is offered. 

[001 1] The flux of light sensing element for changing into the flux of light which has the flux of light or the 
optical predetermined intensity distribution which has a predetermined cross-section configuration for the 
flux of light from said light source means according to the desirable mode of the 2nd invention. The 1st 
optical system arranged in the optical path between said flux of light sensing elements and said optical 
integrators. It has further the 2nd optical system arranged in the optical path between said 1st optical system 
and said optical integrators, and said axicon system is arranged near said lighting pupil in the optical path of 
said 1st optical system. 

[0012] In this case, the maximum angle of diffraction of the diffracted-light study component as said flux of 
light sensing element is set to psimax. Spacing in alignment with the optical axis of the refracting interface 
of said 1 st prism and the refracting interface of said 2nd prism is set to L. The vertical angle of said conic 
refracting interface or the crossed axes angle of the refracting interface of the shape of said V character is set 
to 2theta. When the refractive index to said flux of light of the optical material which forms said 1st prism 
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and said 2nd prism is set to n and the focal distance of the 1st lens group arranged rather than said axicon 
system of said 1st optical system at said light source means side is set to fl, AL<= (flxsinpsimax)/10, 
however A=(tanalphax tantheta)/(tantheta-tanalpha) 
Alpha=sin -1 (nxcostheta)+theta-90 (unit: degree) 
It is desirable to satisfy ******. 

[0013] The optical integrator for forming the secondary light source in the 3rd invention of this invention 
based on the flux of light from a light source means, The light guide optical system for leading the flux of 
light from said optical integrator to an irradiated plane, It is arranged in the optical path between said light 
source means and said optical integrators. The illumination-light study equipment characterized by having 
the axicon system formed with the fluorite for changing at least one side of whenever [ incident angle / of 
the incoming beams to said optical integrator ], and an incidence location is offered. 
[0014] According to the desirable mode of the 3rd invention, said hght source means supplies the light 
which has the wavelength of 200nm or less. Moreover, said axicon system has the 2nd prism which has the 
refracting interface of said concave cross section of the 1st prism which has the refracting interface of the 
concave cross section of the shape of V character which has a ridgeline along the direction which intersects 
perpendicularly with an optical axis, and said 1st prism, and the refracting interface of the convex cross 
section of the shape of V character formed complementary, and, as for said 1 st prism, it is desirable to be 
divided along a field including an optical axis and said ridgeline. 

[0015] In the 4th invention of this invention, in the illumination-hght study equipment which illuminates an 
irradiated plane based on the flux of light from a light source means, it has the prism which has the 
refracting interface of the concave cross section of the shape of V character which has a ridgeline along a 
predetermined direction, and the illumination-light study equipment characterized by dividing said prism 
along a predetermined field including said ridgeline is offered. 

[0016] The optical integrator for forming the secondary light source based on the flux of light from said 
light source means according to the desirable mode of the 4th invention. The light guide optical system for 
leading the flux of light from said optical integrator to said irradiated plane. It has been arranged in the 
optical path between said light source means and said optical integrators, and has further the axicon system 
containing said prism for changing at least one side of whenever [ incident angle / of the incoming beams to 
said optical integrator ], and an incidence location. In this case, said axicon system has the 2nd prism which 
has the refracting interface of said concave cross section of said prism which has the refracting interface of 
the concave cross section of the shape of V character which has said ridgeline along the direction which 
intersects perpendicularly with an optical axis, and said prism, and the refracting interface of the convex 
cross section of the shape of V character formed complementary, and, as for said prism, it is desirable to be 
divided along a field including an optical axis and said ridgeline. 

[0017] In the 5th invention of this invention, in the illumination-light study equipment which illuminates an 
irradiated plane, in order to form in a lighting pupil surface the secondary light source which has optical 4 
pole-like intensity distribution based on the flux of light from a light source means The flvix of light sensing 
element for changing the flux of light from said light source means into the four flux of lights, It is arranged 
in the optical path between said flux of light sensing elements and said lighting pupil surfaces, and has an 
axicon system for moving symmetrically one pair of the four substantial surface light sources which 
constitute said secondary light source, and the pair of another side on both sides of an optical axis. The 
illumination- light study equipment characterized by said flux of light sensing element forming each of said 
four substantial surface light sources focusing on each intercardinal point of the rectangle prolonged long 
and slender along the 1 st direction which intersects perpendicularly with an optical axis is offered. 
[0018] According to the desirable mode of the 5th invention, said axicon system The 1st prism which has 
the refracting interface of the concave cross section of the shape of V character which has a ridgeline along 
said 1 st direction, The 1 st axicon system which has the 2nd prism which has the refracting interface of said 
concave cross section of said 1st prism, and the refracting interface of the convex cross section of the shape 
of V character formed complementary. The 3rd prism which has the refracting interface of the concave cross 
section of the shape of V character which has a ridgeline along an optical axis and said 1st direction, and the 
2nd direction that intersects perpendicularly, It has the 2nd axicon system which has the 4th prism which has 
the refracting interface of said concave cross section of said 3rd prism, and the refracting interface of the 
convex cross section of the shape of V character formed complementary. 

[0019] In the 6th invention of this invention, the aligner characterized by having the illumination-light study 
equipment of the 1st invention - the 5th invention and the projection optics for carrying out projection 
exposure of the pattern of the mask arranged at said irradiated plane at a photosensitive substrate is offered. 
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[0020] In the 7th invention of this invention, a mask is illviminated through the illvimination-light study 
equipment of the 1 st invention - the 5th invention, and the exposure approach characterized by carrying out 
projection exposure of the image of the pattern formed in said illuminated mask on a photosensitive 
substrate is offered. 
[0021] 

[Embodiment of the Invention] If this invention is caused like 1 voice, the 1st axicon system has the 1st 
prism constituted movable in accordance w^ith the optical axis, and the 2nd prism fixed in accordance with 
the optical axis, and the 2nd axicon system has the 3rd prism fixed in accordance with the optical axis, and 
the 4th prism constituted movable in accordance with the optical axis. If it puts in another way, two prism 
arranged outside among four prism which constitutes the 1 st axicon system and the 2nd Jixicon system is 
constituted movable in accordance with an optical axis, and two prism arranged inside is being fixed in 
accordance with the optical axis. 

[0022] Consequently, in this invention, since spacing of the 1st migration device for moving the 1st prism in 
accordance with an optical axis and the 2nd migration device for moving the 4th prism in accordance with 
an optical axis is secured greatly enough, a mechanical interference of migration devices can be avoided 
certainly, as a result a compact whole configuration can be realized. In addition, it is desirable to form in one 
two prism of the inside fixed in accordance wdth the optical axis in this case as one prism. By this 
configuration, while raising the permeability of the light in an axicon system, the manufacture error and 
locational error of a prism member can be stopped, as a result a highly efficient axicon system can be 
realized with high degree of accuracy. 

[0023] If it depends like 1 voice, an axicon system has 1st prism with another this invention which has the 
refracting interface of the concave cross section of the shape of the shape of a cone, and V character, and the 
2nd prism which has the refracting interface of the convex cross section of the shape of the shape of a cone, 
and V character. And an axicon system has a necessary configuration and a necessary property for the width 
of face of the shadow field of the shape of a straight line formed corresponding to the ridgeline of the 
diameter of the shadow field of the circle configuration formed [ near the lighting pupil ] corresponding to 
the top-most vertices of a conic refracting interface or a V character-like refracting interface to carry out to 
1/10 or less [ of the magnitude of the whole flux of light ]. Consequently, in this invention, desired optical 
intensity distribution can be acquired in a lighting pupil, without being substantially influenced of a straight- 
line-like shadow field or the shadow field of a circle configuration. 

[0024] Also in which mode, with the illumination-light study equipment of this invention, the secondary 
light source of the shape of the shape of 4 poles or zona orbicularis can be suitably changed according to an 
operation of an axicon system, and lighting conditions which are mutually different in two directions in 
which it intersects perpendicularly on an irradiated plane can be realized. Moreover, the optimal lighting 
conditions can be set up in two directions in which it intersects perpendicularly on the mask which has 
directivity in a pattern by the aligner and the exposure approach of this invention using the illumination-light 
study equipment which can realize mutually different lighting conditions in two directions in which it 
intersects perpendicularly on an irradiated plane, and a good micro device can be manufactured under good 
lighting conditions. 

[0025] The operation gestalt of this invention is explained based on an accompanying drawing. Drawing 1 is 
drawing showing roughly the configuration of the aligner equipped with the illumination-light study 
equipment concerning the 1st operation gestalt of this invention. In drawing 1 , the X-axis is set [ the Z- 
axis ] up in the direction perpendicular to the space of drawing 1 for the Y-axis in a wafer side in the 
direction parallel to the space of drawing 1 in a wafer side along the direction of a normal of the wafer 
which is a photosensitive substrate, respectively. In addition, in drawing 1 , it is set up so that illumination- 
light study equipment may perform 4 pole lighting. 

[0026] The aligner of drawing 1 is equipped with the ArF excimer laser which supplies light with a KrF 
excimer laser which supplies light with a wavelength of 248nm, or a wavelength of 193nm as the light 
source 1 for supplying exposure light (illumination light). It has the rectangle-like cross section which was 
injected along with the Z direction from the light source 1 and where the parallel flux of light was mostly 
prolonged long and slender along the direction of X, and incidence is carried out to the beam expander 2 
which consists of lens 2a of a pair, and 2b. Each lens 2a and 2b have negative refractive power and forward 
refractive power in the space of drawing 1 (inside of YZ flat surface), respectively. Therefore, the flux of 
light which carried out incidence to the beam expander 2 is expanded in the space of drawing 1 , and is 
orthopedically operated by the flux of light which has the cross section of the shape of a predetermined 
rectangle. 
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[0027] After the almost parallel flux of light through the beam expander 2 as plastic surgery optical system 
is deflected in the direction of Y by the bending mirror 3, incidence of it is carried out to diffracted-light 
study component (DOE) 4a for 4 pole lighting. Generally, a diffracted-light study component is constituted 
by forming the level difference which has the pitch of wavelength extent of exposure light (illumination 
light) in a glass substrate, and has the operation which diffracts an incident beam at a desired include angle. 
When the parallel flux of light which has a rectangle-like cross section carries out incidence of the 
diffracted-light study component 4a, it has the function which forms optical 4 pole-like intensity distribution 
in the far field (Fraunhofer diffraction field). Thus, diffracted-light study component 4a constitutes the flux 
of light sensing element for changing the fhix of light from the light source 1 into the 4 pole-like flux of 
light. 

[0028] in addition — the diffracted light — study ~ a component ~ four — a ~ the illumination light ~ a way 
— receiving — insertion and detachment ~ free — constituting ~ having ~ the zona orbicularis ~ lighting ~ 
** ~ the diffracted light — study ~ a component — four ~ a ~ usually ~ circular — lighting — ** — the 
diffracted light ~ study — a component — four — c — a switch — possible — constituting — having — **** . 
About the configuration of diffracted-light study component 4b for zona-orbicularis lighting, and diffracted- 
light study component 4usually for circular lighting c, and an operation, it mentions later. Specifically, 
diffracted-light study component 4a is supported on the turret substrate (rotor plate : drawing 1 un- 
illusfrating) pivotable to the circumference of a predetermined axis parallel to an optical axis AX. 
Diffracted-light study component 4a for two or more 4 pole lighting from which a property differs, 
diffracted-light study component 4b for two or more zona-orbicularis lighting from which a property differs, 
and diffracted-light study component 4c for two or more circular lighting from which a property differs are 
prepared in the turret substrate along with the circvunferencied direction. 

[0029] Moreover, the turret substrate is constituted pivotable through the central point at the circumference 
of an axis parallel to an optical axis AX. Therefore, the diffracted-light study component of the request 
chosen from many diffracted-light study components 4a-4c can be positioned all over an illumination-light 
way by rotating a turret subsfrate. In addition, rotation (as a result, switch between diffracted-light study 
component 4a, and 4b and 4c) of a turret substrate is performed by the 1st drive system 22 which operates 
based on the command from a control system 21 . However, a well-known slide method can also perform the 
switch between diffracted-light study component 4a, and 4b and 4c, for example, without being limited to a 
turret method. 

[0030] Incidence of the flux of light through diffracted-light study component 4a is carried out to an afocal 
lens (relay optical system: the 1st optical system) 5. An afocal lens 5 is the afocal system (non-focal optical 
system) set up so that the location of the predetermined side 6 which a before side focal location and the 
location of diffracted-light study component 4a are mostly in agreement, and is shown by the after that side 
focal location and the drawing destructive line might be mostly in agreement. Therefore, mostly, after 
[ which carried out incidence to diffracted-light study component 4a ] the parallel flux of light forms optical 
4 pole-like intensity distribution in the pupil surface of an afocal lens 5, it turns into the parallel flux of light 
mostly, and is injected from an afocal lens 5. 

[003 1] In addition, although the 1st V groove axicon system 7 and the 2nd V groove axicon system 8 are 
arranged sequentially from the light source side in the optical path between before [ an afocal lens 5 ] side 
lens group (1st lens group) 5a, and backside lens group (2nd lens group) 5b, about the detailed configuration 
and detailed operation, it mentions later. Hereafter, in order to simplify explanation, an operation of these 
axicon systems 7 and 8 is disregarded, and the fimdzimental configuration and fundamental operation of the 
1st operation gestalt are explained. 

[0032] Incidence of the flux of light through an afocal lens 5 is carried out to the micro-lens array (or fly eye 
lens) 10 as an optical integrator through the zoom lens 9 for sigma value adjustable (variable-power optical 
system: the 2nd optical system). The micro-lens array 10 is an optical element which consists of a microlens 
which has the forward refractive power of a large number arranged in all directions and densely. Generally, 
a micro-lens array is constituted by performing etching processing to for example, an parallel flat-surface 
glass plate, and forming a microlens group. 

[0033] Here, each microlens which constitutes a micro-lens array is minuter than each lens element which 
constitutes a fly eye lens. Moreover, unlike the fly eye lens which consists of a lens element isolated 
mutually, the micro-lens array is formed in one, without isolating many microlenses mutually. However, the 
micro-lens array is the same as a fly eye lens at the point that the lens element which has forward refractive 
power is arranged in all directions. In addition, there are also very few twists and the number of the 
microlenses which constitute the micro-lens array 10 for clear-izing of a drawing is actually expressed with 
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drawing 1 . 

[0034] In addition, when set magnitude (diameter) of the pupil of projection optics PL to Rl, magnitude 
(diameter) of the illumination-light bundle formed in the pupil of projection optics PL or a light source 
image is set to R2, the nvmierical aperture by the side of the mask (reticle) M of projection optics PL is set to 
NAo and the numerical aperture of the illumination-light study system which illuminates Mask (reticle) M is 
set to NAi, it is defined as a sigma value as sigma=NAi/NAo=R 2 / Rl. 

[0035] However, in zona-orbicularis lighting, R2 is the outer diameter of the illvimination-light bundle of the 
shape of zona orbicularis formed in the pupil of projection optics PL, or a zona-orbicularis-like light source 
image, and NAi is numerical aperture defined with the outer diameter of the zona-orbicularis flux of light 
formed in the pupil of an illumination-light study system. Moreover, in multi-electrode lighting, such as 4 
pole lighting, R2 is the magnitude or the diameter of a circle circumscribed to the multipolar illumination- 
light bundle formed in the pupil of projection optics PL, or a multipolar light source image, and NAi is 
numerical aperture defined with the magnitude or the diameter of a circle circumscribed to the multipolar 
illumination-light bundle formed in the pupil of an illumination-light study system. Moreover, when setting 
the bore of the illumination-light bundle of the shape of Ro and zona orbicularis to Ri for the outer diameter 
of a zona-orbicularis-like illumination-light bundle with a zona-orbicularis ratio in zona-orbicularis lighting, 
it defines as Ri/Ro. 

[0036] In addition, the location of the predetermined side 6 is arranged near the before [ a zoom lens 9 ] side 
focal location, and the plane of incidence of the micro-lens array 10 is arranged near the backside [ a zoom 
lens 9 ] focal location. If it puts in another way, the zoom lens 9 will have arranged substantially the 
predetermined side 6 and the plane of incidence of the micro-lens array 10 in the relation of the Fourier 
transform, as a result will arrange optically the pupil surface of an afocal lens 5, and the plane of incidence 
of the micro-lens array 10 to conjugate mostly. Therefore, on the plane of incidence of the micro-lens array 
10, the radiation field of the shape of 4 poles which consists of four radiation fields which carried out 
eccentricity to the optical axis AX as well as [ for example, ] the pupil surface of an afocal lens 5 is formed. 
[0037] Here, although it depends on the property of diffracted-li^t study component 4a for the 
configuration of each radiation field which constitutes a 4 pole-like radiation field, the radiation field of the 
shape of 4 poles which consists of a radiation field of four circle configurations here shall be formed. The 
whole radiation field configuration of the shape of these 4 poles changes in similarity depending on the focal 
distance of a zoom lens 9. In addition, change of the focal distance of a zoom lens 7 is performed by the 2nd 
drive system 23 which operates based on the command fi-om a control system 21. 
[0038] Each microlens which constitutes the micro-lens array 10 has the cross section of the shape of a 
rectangle [****/ the configuration (as a result, configuration of the exposure field which should be formed 
on Wafer W) of the radiation field which should be formed on Mask M ]. The flux of light which carried out 
incidence to the micro-lens array 10 is divided by many microlenses two-dimensional. In this way, in an 
after that side focal plane (as a result, pupil of an illumination-light study system) As shown in drawing 2 , 
the secondary light source of the shape of 4 poles which consists of the secondary light source which has the 
almost same optical intensity distribution as the radiation field formed of the incoming beams to the micro- 
lens array 10, i.e., the substantial surface light source of four circle configurations which carried out 
eccentricity to the optical axis AX, is formed. Thus, the micro-lens array 10 constitutes the optical integrator 
for forming the a large number light source based on the flux of light from the light source 1 . 
[0039] The flux of light fi-om the secondary light source of the shape of 4 poles formed in the backside [ the 
micro-lens array 10 ] focal plane illuminates the mask blind 12 as a lighting field diaphragm in 
superposition, after receiving a condensing operation of the capacitor optical system 1 1 . The flux of light 
through opening (light transmission section) of the shape of a rectangle of the mask blind 12 illuminates 
Mask M in superposition, after receiving a condensing operation of the image formation optical system 13. 
The flux of light which penetrated the pattern of Mask M forms the image of a mask pattern on Wafer W 
through projection optics PL. The adjustable aperture diaphragm for specifying the numerical aperture of 
projection optics PL is prepared in the entrance pupil side of projection optics PL, and the drive of this 
adjustable aperture diaphragm is performed by the 3rd drive system 24 which operates based on the 
command from a control system 2 1 . 

[0040] In this way, the pattern of Mask M is serially exposed by each exposure field of Wafer W by 
performing one-shot exposure or scanning exposure, carrying out drive control of the wafer W two- 
dimensional into the flat surface (XY flat surface) which intersects perpendicularly with the optical axis AX 
of projection optics PL. In addition, in one-shot exposure, a mask pattern is exposed in package to each 
exposure field of a wafer according to the so-called step-and-repeat method. In this case, the configuration 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/2 1/2006 



JP,2003-297727,A [DETAILED DESCRIPTION] 



Page? of 20 



of the lighting field on Mask M has the shape of a rectangle near a square, and turns into the shape of a 
rectangle also with the cross-section configuration of each microlens of the micro-lens array 10 near a 
square. 

[0041] On the other hand, in scanning exposure, scanning exposure of the mask pattern is carried out to each 
exposure field of a wafer according to so-called step - and - scanning method, making a mask and a wafer 
displaced relatively to projection optics. In this case, the ratio of a shorter side and a long side has the shape 
of a rectangle of 1 :3, and the configuration of the lighting field on Mask M turns into the shape of a 
rectangle [ **** / the cross-section configuration of each microlens of the micro-lens array 10 / this ]. 
[0042] Drawing 3 is the perspective view showing roughly the configuration of two axicon systems 
arranged in the 1st operation gestalt in the optical path between a before [ an afocal lens ] side lens group, 
and a backside lens group. With the 1st operation gestalt, as shown in drawing 3 , the 1st V groove axicon 
system 7 and the 2nd V groove axicon system 8 are arranged sequentially from the light source side in the 
optical path between before [ an afocal lens 5 ] side lens group 5 a, and backside lens group 5b. 
[0043] the 1st V groove axicon system 7 — a light source side — a flat surface ~ turning — and a mask side ~ 
a concave ~ and 1st prism member 7a which tumed the V character-like refracting interface and a mask side 
— a flat surface — turning ~ and a light source side ~ convex — and it consists of 2nd prism member 7b 
which tumed the V character-like refracting interface. The concave refracting interface of 1st prism member 
7a consisted of two flat surfaces, and the intersection (ridgeline) is prolonged along with the Z direction. If 
the convex refracting interface of 2nd prism member 7b is put in another way so that it can contact as 
mutually as the concave refracting interface of 1st prism member 7a, it is formed complementary with the 
concave refracting interface of 1st prism member 7a. 

[0044] That is, the convex refracting interface of 2nd prism member 7b also consisted of two flat surfaces, 
and the intersection (ridgeline) is prolonged along with the Z direction. Moreover, 1st prism member 7a is 
constituted movable in accordance with an optical axis AX, 2nd prism member 7b is fixed in accordance 
with an optical axis AX, and spacing of the concave refracting interface of 1 st prism member 7a and the 
convex refracting interface of 2nd prism member 7b is constituted by adjustable. Change of spacing of the 
1 st V groove axicon system 7 is performed by the 4th drive system 25 which operates based on the 
command from a control system 21. 

[0045] Moreover, the 2nd V groove axicon system 8 consists of 2nd prism member 8b which tumed the flat 
surface to 1 st prism member 8a which tumed the flat surface to the light source side, and tumed the V 
character-like refracting interface to the mask side by the concave, and a mask side, and is convex and 
tumed the V character-like refracting interface to the light sovirce side. The concave refracting interface of 
1 st prism member 8a consisted of two flat surfaces, and the intersection is prolonged along the direction of 
X. The convex refracting interface of 2nd prism member 8b is formed as complementary as the concave 
refracting interface of 1st prism member 8a. That is, the convex refracting interface of 2nd prism member 8b 
also consisted of two flat surfaces, and the intersection is prolonged along the direction of X. 
[0046] Moreover, 1st prism member 8a is fixed in accordance with an optical axis AX, 2nd prism member 
8b is constituted movable in accordance with an optical axis AX, and spacing of the concave refracting 
interface of 1st prism member 8a and the convex refracting interface of 2nd prism member 8b is constituted 
by adjustable. Change of spacing of the 2nd V groove axicon system 8 is performed by the 5th drive system 
26 which operates based on the command from a control system 21 . 

[0047] Here, in the condition that the concave refracting interface and convex refracting interface which 
counter have contacted mutually, the 1st V groove axicon system 7 and the 2nd V groove axicon system 8 
function as a plane-parallel plate, and there is no effect affect the secondary light source of the shape of 4 
poles formed. However, although the 1st V groove axicon system 7 will function as a plane-parallel plate 
along with a Z direction if it makes a concave refracting interface and a convex refracting interface esfrange, 
it functions as a beam expander along the direction of X. Moreover, although the 2nd V groove axicon 
system 8 will function as a plane-parallel plate along the direction of X if it makes a concave refracting 
interface and a convex refracting interface esfrange, it functions as a beam expander along with a Z 
direction. 

[0048] Drawing 4 is drawing explaining an operation of the zoom lens to the secondary light source formed 
in 4 pole lighting of the 1st operation gestalt. With 4 pole lighting of the 1st operation gestalt, change of the 
focal distance of a zoom lens 9 changes in similarity the whole secondary light source configuration of the 
shape of 4 poles which consists of the surface light sources 42a-42d of four circle configurations. That is, 
each surface light sources 42a-42d of the circle configuration which constitutes the secondary 4 pole-like 
light source move along the direction of a path of the circle centering on an optical axis AX, with a circle 
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configuration maintained. 

[0049] And the segment which connects the svirface light soxirces [ before change / each / 42a-42d ] central 
point and the each surface light sources [ after change / 43a-43d ] central point passes along an optical axis 
AX, and it depends for the migration length of the centreil point, and the sense of migration on change of the 
focal distance of a zoom lens 9. Moreover, the include angle which expects each surface light sources 42a- 
42d before change from an optical axis AX, and the include angle which expects each surface light sources 
43a-43d after change from an optical axis AX are equal. In this way, only the outer diameter (diameter of 
circle circumscribed to the four surface light sources) can be changed by changing the focal distance of a 
zoom lens 9, without changing the zona-orbicularis ratio (diameter of circle circumscribed to the diameter of 
circle / four surface light sources which are inscribed in the four surface light sovirces) of the secondary 4 
pole-like light source. 

[0050] Drawing 5 is drawing explaining an operation of the 1st V groove axicon system to the secondary 
light source formed in 4 pole lifting of the 1 st operation gestalt, and the 2nd V groove axicon system. 
Although whenever [ in alignment with the Z direction of the incoming beams to the predetermined side 6 / 
incident angle ] does not change with change of spacing of the 1st V groove axicon system 7, whenever 
[ incident angle / which met in the direction of X of the incoming beams to the predetermined side 6 ] 
changes. Consequently, as shown in drawing 5 (a), although the surface light sources 44a-44d of four circle 
configurations do not move to a Z direction, they move to the symmetry on both sides of an optical axis AX 
along the direction of X, with the configuration and magnitude maintained. Namely, if spacing of the 1st V 
groove axicon system 7 is expanded, the surface light sources 44b and 44c will move in the direction of -X, 
and will move the surface light sources 44a and 44d in the direction of +X. 

[005 1 ] On the other hand, although whenever [ incident angle / which met in the direction of X of the 
incoming beams to the predetermined side 6 ] does not change with change of spacing of the 2nd V groove 
axicon system 8, whenever [ in alignment with the Z direction of the incoming beams to the predetermined 
side 6 / incident angle ] changes. Consequently, as shown in drawing 5 (b), although the surface light 
sources 44a-44d of four circle configurations do not move in the direction of X, they move to the symmetry 
on both sides of an optical axis AX along with a Z direction, with the configuration and magnitude 
maintained. That is, if spacing of the 2nd V groove axicon system 8 is expanded, the surface light sources 
44a and 44b will move to + Z direction, and will move the svirface light sources 44c and 44d to - Z direction. 

[0052] Furthermore, change of both spacing of the 1st V groove axicon system 7 and spacing of the 2nd V 
groove axicon system 8 changes whenever [ in alignment with whenever / incident angle / which met in the 
direction of X of the incoming beams to the predetermined side 6 / and, a Z direction / incident angle / 
both ]. Consequently, as shown in drawing 5 (c), each surface light sources 44a-44d move to the symmetry 
on both sides of an optical axis AX along a Z direction and the direction of X, with the configuration and 
magnitude maintained. Namely, if both spacing of the 1st V groove axicon system 7 and spacing of the 2nd 
V groove axicon system 8 are expanded, surface light source 44a will move in + Z direction and the 
direction of +X, surface light source 44b will move in + Z direction and the direction of -X, surface light 
source 44c will move in - Z direction and the direction of -X, and 44d of surface light sources will move in - 
Z direction and the direction of +X. 

[0053] In this way, according to an operation of the 1st V groove axicon system 7, the 2nd V groove axicon 
system 8, and a zoom lens 9, it can continue broadly, and the location of each surface light source which 
constitutes the secondary 4 pole-like light source can be moved, and the magnitude can be continued and 
changed to the predetermined range. However, in fact, the rate of a flow rate of each surface light source by 
the 1 St V groove axicon system 7 or the 2nd V groove axicon system 8 (namely, coordinate location of the 
surface light source of the migration origin to the coordinate location of the surface light source of a 
migration place) has the constraint on an optical design, and the successive range of each svirface light 
source has a limit. 

[0054] So, with the 1st operation gestalt, it has three kinds of diffracted-light study components from which 
a property differs as diffracted-light study component 4a for 4 pole lighting. That is, the secondary light 
source (see drawing 2 R> 2) of the shape of 4 poles from which the square which connects the central point 
of the four surface light sources, and is formed of the 1st diffracted-light study component for 4 pole 
lighting turns into a square is formed. Moreover, the secondary light source of the shape of 4 poles from 
which the square which connects the central point of the four surface light sources, and is formed of the 2nd 
diffracted-light study component for 4 pole lighting turns into a long and slender rectangle along the 
direction of X is formed. Furthermore, the secondary light source of the shape of 4 poles from which the 
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square which connects the central point of the four surface light sources, and is formed of the 3rd diffracted- 
light study component for 4 pole lighting turns into a long and slender rectangle along with a Z direction is 
formed. 

[0055] In this way, with 4 pole lighting of the 1 st operation gestalt, even if it is the case where the rate of a 
flow rate of each surface light source by the 1 st V groove axicon system 7 or the 2nd V groove axicon 
system 8 (as a result, the successive range) is restricted to some extent from a viewpoint of an optical design 
By using together three kinds of diffracted-light study components for 4 pole lighting from which a property 
differs, the location of each surface light source can be moved free in the field of the shape of a circular ring 
centering on an optical axis AX. 

[0056] by the way ~ having mentioned above - as -- the diffracted light ~ study ~ a component - four ~ a 
— the illumination light — a way — receiving — insertion and detachment — free ~ constituting ~ having ~ 
and ~ the zona orbicularis ~ Ughting — ** — the diffracted light ~ study ~ a component ~ four ~ b - 
usually ~ circular ~ lighting ~ ** ~ the diffracted light ~ study ~ a component ~ four ~ c ~ a switch ~ 
possible — constituting ~ having — **** . The zona-orbicularis lighting obtained by replacing with 
diffracted-light study component 4a, and setting up diffracted-light study component 4b all over an 
illumination-light way hereafter is explained briefly. 

[0057] If it replaces with diffracted-light study component 4a for 4 pole lighting and diffracted-light study 
component 4b for zona-orbicularis lighting is set up all over an illumination-light way, the zona-orbicularis- 
like flux of light will be formed through diffracted-light study component 4b. Incidence of the flux of light 
of the shape of zona orbicularis formed through diffracted-light study component 4b is carried out to an 
afocal lens 5, and it forms a ring-like image (ring-like light source) in a pupil surface. The light from the 
image of the shape of this ring serves as the parallel flux of light mostly, is injected from an afocal lens 5, 
and forms the radiation field of the shape of zona orbicularis centering on an optical axis AX in the plane of 
incidence of the micro-lens array 10 through a zoom lens 9. Consequently, the secondary light source which 
has the almost same optical reinforcement as the radiation field formed in plane of incidence, i.e., the 
secondary light so\irce of the shape of zona orbicularis centering on an optical axis AX, is formed in a 
backside [ the micro-lens array 10 ] focal plane. 

[0058] Drawing 6 is drawing explaining an operation of the zoom lens to the secondary light source formed 
in the zona-orbicularis lighting of the 1st operation gestalt. With the zona-orbicularis lighting of the 1st 
operation gestalt, secondary light source 60a of the shape of zona orbicularis currently formed in first stage 
changes to secondary light source 60c of the shape of zona orbicularis expanded in [ the whole 
configuration ] similarity by increasing the focal distance of a zoom lens 9. If it puts in another way, as for 
the secondary zona-orbicularis-like light source, the width of face and magnitude (outer diameter) will 
change [ both ] with operations of a zoom lens 9, without the zona-orbicularis ratio changing. 
[0059] Drawing 7 is drawing explaining an operation of the 1st V groove axicon system to the secondary 
light source formed in the zona-orbicularis lighting of the 1st operation gestalt, and the 2nd V groove axicon 
system. Although whenever [ in alignment with the Z direction of the incoming beams to the predetermined 
side 6 / incident angle ] does not change with change of spacing of the 1st V groove axicon system 7 as 
mentioned above, whenever [ incident angle / which met in the direction of X of the incoming beams to the 
predetermined side 6 ] changes. Consequently, as shown in drawing 7 (a), although each four surface light 
sources 61-64 of a four semicircle arc which constitute zona-orbicularis-like secondary light source 60a do 
not move to a Z direction, they move to the symmetry on both sides of an optical axis AX along the 
direction of X. Namely, if spacing of the 1st V groove axicon system 7 is expanded, the surface light sources 
61 and 63 will move in the direction of -X, and will move the surface light sources 62 and 64 in the 
direction of +X. 

[0060] On the other hand, although whenever [ incident angle / which met in the direction of X of the 
incoming beams to the predetermined side 6 ] does not change with change of spacing of the 2nd V groove 
axicon system 8, whenever [ in aligimient with the Z direction of the incoming beams to the predetermined 
side 6 / incident angle ] changes. Consequently, as shown in drawing 7 (b), although each surface light 
sources 61-64 do not move in the direction of X, they move to the symmetry on both sides of an optical axis 
AX along with a Z direction. That is, if spacing of the 2nd V groove axicon system 8 is expanded, the 
surface light sources 61 and 62 will move to + Z direction, and will move the surface light sources 63 and 64 
to - Z direction. 

[0061] Furthermore, change of both spacing of the 1st V groove axicon system 7 and spacing of the 2nd V 
groove axicon system 8 changes whenever [ in alignment with whenever / incident angle / which met in the 
direction of X of the incoming beams to the predetermined side 6 / and, a Z direction / incident angle / 
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both ]. Consequently, as shown in drawing 7 (c), each surface light sources 61-64 move to the symmetry on 
both sides of an optical axis AX along a Z direction and the direction of X. Namely, if spacing of the 1 st V 
groove axicon system 7 and spacing of the 2nd V groove axicon system 8 are expanded, the surface light 
source 61 will move in + Z direction and the direction of -X, and the surface light soiorce 62 moves in + Z 
direction and the direction of +X, the svirface light source 63 will move in - Z direction and the direction of - 
X, and it will move the surface light soiirce 64 in - Z direction and the direction of +X. In this way, the 
secondary light source of the shape of 4 poles which consists of the surface light source of the four shape of 
independent radii can be formed. 

[0062] As mentioned above, although the operation of the 1st V groove axicon system 7 in the zona- 
orbicularis lighting of the 1 st operation gestalt and the 2nd V groove axicon system 8 and the operation of a 
zoom lens 9 were explained according to the individual, the zona-orbicularis lighting of various gestalten is 
possible by the interaction of these optical members. If a zoom lens 9 is made to act in the condition which 
shows in drawing 7 (c), the surface light source 62 will move along the direction of a path of the circle 
centering on an optical axis AX, and, specifically, it will change to surface light source 62a from which the 
whole configuration changed in similarity, for example. 

[0063] Furthermore, the usual circular lighting obtained by replacing with diffracted-light study component 
4a for 4 pole lighting or diffracted-light study component 4b for zona-orbicularis lighting, and setting up 
diffracted-light study component 4c for circular lighting all over an illumination-light way is explained 
briefly. In this case, mostly, after [ which carried out incidence to diffracted-light study component 4c ] the 
parallel flux of light forms the optical intensity distribution of a circle configuration in the pupil surface of 
an afocal lens 5, it turns into the parallel flux of light mostly, and is injected from an afocal lens 5. 
[0064] The flux of light through an afocal lens 5 forms the radiation field of the circle configuration 
centering on an optical axis AX in the plane of incidence of the micro-lens array 1 0 through a zoom lens 9. 
Consequently, the secondary light source which has the almost same optical intensity distribution as the 
radiation field formed of the incoming beams, i.e., the secondary light source of the circle configuration 
centering on an optical axis AX, is formed in a backside [ the micro-lens array 1 0 ] focal plane (namely, 
pupil of an illumination-light study system). 

[0065] With the circular lighting of the 1st operation gestalt, the secondary light source of the circle 
configuration which is first stage-like and was formed changes to the secondary light source of the circle 
configuration to which the whole configuration was expanded in similarity by increasing the focal distance 
of a zoom lens 9. If it puts in another way, with the circular lighting of the 1 st operation gestalt, the 
magnitude (outer diameter) of the secondary light source of a circle configuration can be changed by 
changing the focal distance of a zoom lens 9. 

[0066] Drawing 8 is drawing explaining an operation of the 1st V groove axicon system to the secondary 
light source formed in the circular lighting of the 1st operation gestalt, and the 2nd V groove axicon system. 
With the circular lighting of the 1st operation gestalt, if spacing of the 1st V groove axicon system 7 is 
expanded, as shown in drawing 8 (a), among the surface light sources 66a-66d of the four shape of 4 
semicircles which constitutes the secondary light source of a circle configuration, the surface light sources 
66a and 66c will move in the direction of -X, and the surface light sources 66b and 66d will move them in 
the direction of +X. 

[0067] On the other hand, if spacing of the 2nd V groove axicon system 8 is expanded, as shown in drawing 

8 (b), the surface light sources 66a and 66b will move to + Z direction, and will move the surface light 
sources 66c and 66d to - Z direction. Furthermore, if both spacing of the 1st V groove axicon system 7 and 
spacing of the 2nd V groove axicon system 8 are expanded, as shown in drawing 8 (c), surface light source 
66a will move in + Z direction and the direction of -X, surface light source 66b will move in + Z direction 
and the direction of +X, surface light source 66c will move in - Z direction and the direction of -X, and 66d 
of surface light sources will move in - Z direction and the direction of +X. In this way, the secondary light 
source of the shape of 4 poles which consists of the surface light source of the four shape of independent 4 
semicircles can be formed. 

[0068] As mentioned above, although the operation of the 1st V groove axicon system 7 in the circular 
lighting of the 1 st operation gestalt and the 2nd V groove eixicon system 8 and the operation of a zoom lens 

9 were explained according to the individual, the circular lighting of various gestalten is possible by the 
interaction of these optical members. However, the variable power reinge of the outer diameter by the zoom 
lens 9 has a limit by constraint on an optical design in fact. So, with the 1st operation gestalt, it has two 
kinds of diffracted-light study components from which a property differs as diffracted-light study 
component 4c for circular lighting. 
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[0069] That is, with the 1st operation gestalt, the secondary light source of the circle configuration which 
has the configuration of having been suitable for changing a sigma value at an in-between sigma value, i.e., 
the range to Inside sigma, is formed firom a comparatively small sigma value, i.e., small mho, by one 
diffi-acted-light study component for circular lighting. Moreover, the secondary light source of the circle 
configuration which has the configuration where it was suitable for changing a sigma value in the range 
fi-om Inside sigma to a comparatively large sigma value, i.e., large mho, with the diffracted-light study 
component for circular lighting of another side is formed. Consequently, concomitant use of two kinds of 
diffi-acted-light study components for circular lighting enables it to change a sigma value in the range (for 
example, 0.1<=sigma<=0.95) firom small mho to large mho. 

[0070] Hereafter, switch actuation of the lighting conditions in the 1 st operation gestalt etc. is explained 
concretely. First, the information about various kinds of masks which should carry out sequential exposure 
according to step-and-repeat method or step - and - scaiming method etc. is inputted into a control system 21 
through the input means 20, such as a keyboard. The control system 21 has memorized information, such as 
optimal line breadth (resolution) about various kinds of masks, and the depth of focus, in the internal 
memory section, answers an input fi-om the input means 20, and supplies the suitable control signal for drive 
systems 22-26. 

[0071] namely, the basis of the optimal resolution and the depth of focus — 4 — when illuminating very 
much, a drive system 22 positions diffiracted-light study component 4a for 4 pole lighting all over an 
illumination-light way based on the command fi^om a control system 21. And in order to acquire the 
secondary light source of the shape of 4 poles which has a desired gesteilt, drive systems 25 and 26 set up 
spacing of the axicon systems 7 and 8 based on the command fi-om a control system 21, and a drive system 
23 sets up the focal distance of a zoom lens 9 based on the command from a control system 21 . Moreover, a 
drive system 24 drives the adjustable aperture diaphragm of projection optics PL based on the command 
fi-om a control system 2 1 . 

[0072] Furthermore, the gestalt of the secondary light source of the shape of 4 poles formed in a backside 
[ the micro-lens array 10 ] focal plane can be suitably changed if needed by changing spacing of the axicon 
systems 7 and 8 by drive systems 25 and 26, or changing the focal distance of a zoom lens 9 by the drive 
system 23. In this way, the magnitude (outer diameter) of the secondary whole 4 pole-like light source and a 
configuration (zona-orbicularis ratio), the location of each surface light source, a configuration, magnitude, 
etc. can be changed suitably, and various 4 pole lighting can be performed. 

[0073] Moreover, when carrying out zona-orbicularis lighting vmder the optimal resolution and the depth of 
focus, a drive system 22 positions diffracted-light study component 4b for zona-orbicularis lighting all over 
an illumination-light way based on the command from a control system 21 . And in order to acquire the 
secondary light sovirce of the shape of zona orbicularis which has a desired gestalt, or in order to acquire the 
secondary light source of the shape of 4 poles derivatively acquired from the secondary zona-orbicularis-like 
light source, or the secondary 2 pole-like light source, drive systems 25 and 26 set up spacing of the axicon 
systems 7 and 8 based on the command fixjm a control system 21, and a drive system 23 sets up the focal 
distance of a zoom lens 9 based on the command from a control system 21 . Moreover, a drive system 24 
drives the adjustable aperture diaphragm of projection optics PL based on the command from a control 
system 21. 

[0074] Furthermore, the gestalt of the gestalt of the secondary light source of the shape of zona orbicularis 
formed in a backside [ the micro-lens array 10 ] focal plane, the secondary light soxarce of the shape of 4 
poles acquired derivatively, or the secondary 2 pole-like li^t source can be suitably changed if needed by 
changing spacing of the axicon systems 7 and 8 by drive systems 25 and 26, or changing the focal distance 
of a zoom lens 9 by the drive system 23. In this way, the magnitude (outer diameter) of the secondary whole 
zona-orbicularis-like light source and a configuration (zona-orbicularis ratio), the location of each surface 
light source acquired derivatively, a configuration, magnitude, etc. can be changed suitably, and various 
zona-orbicularis lighting can be performed. 

[0075] Furthermore, when carrying out the circular lighting usual by the basis of the optimal resolution and 
the depth of focus, a drive system 22 positions diffracted-light study component 4c for circular lighting all 
over an illumination-light way based on the command from a control system 21 . And in order to acquire the 
secondary light source of the circle configuration which has a desired gestalt, or in order to acquire the 
secondary light source of the shape of 4 poles derivatively acquired from the secondary light source of a 
circle configuration, or the secondary 2 pole-like light sovirce, drive systems 25 and 26 set up spacing of the 
axicon systems 7 and 8 based on the command from a control system 21 , and a drive system 23 sets up the 
focal distance of a zoom lens 9 based on the command from a control system 21 . Moreover, a drive system 
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24 drives the adjustable aperture diaphragm of projection optics PL based on the command from a control 
system 2 1 . 

[0076] Furfliermore, the gestalt of the gestalt of the secondary light sovirce of the circle configuration formed 
in a backside [ the micro-lens array 10 ] focal plane, the secondary light source of the shape of 4 poles 
acquired derivatively, or the secondary 2 pole-like light source can be suitably changed if needed by 
changing spacing of tiie axicon systems 7 and 8 by drive systems 25 and 26, or changing the focal distance 
of a zoom lens 9 by the drive system 23. In this way, the magnitude (as a result, sigma value) of the whole 
secondary light source of a circle configuration, the location of each surface light source acquired 
derivatively, a configuration, magnitude, etc. can be changed suitably, and various circular lighting can be 
performed. 

[0077] In addition, with the 1 st operation gestalt, although the 1 st V groove axicon system 7 and the 2nd V 
groove axicon system 8 are arranged sequentially from a light source side, this location sequence can also be 
changed suitably. Moreover, although the 1st prism member which has a concave refracting interface, and 
the 2nd prism member which has a convex refracting interface are arranged sequentially from a light source 
side by each axicon systems 7 and 8, this location sequence can also be made reverse. 
[0078] Drawing 9 is drawing showing roughly the configuration of the aligner equipped with the 
illumination-light study equipment concerning the 2nd operation gestalt of this invention. Moreover, 
drawing 10 is the perspective view showing roughly the configuration of the cone axicon system arranged in 
the optical path of an afocal lens in the 2nd operation gestalt, and a V groove axicon system. The 2nd 
operation gestalt has a configuration similar to the 1 st operation gestalt. However, with the 2nd operation 
gestalt, the point that one cone axicon system and one V groove axicon system are arranged is 
fimdamentally different from the 1st operation gestalt with the 1st operation gestalt to two V groove axicon 
systems being arranged in the optical path of an afocal lens 5. Hereafter, the 2nd operation gestalt is 
explained paying attention to difference with the 1st operation gestalt. 

[0079] With the 2nd operation gestalt, as shown in drawing 10 , the cone axicon system 14 and the V groove 
axicon system 1 5 are arranged sequentially from the light source side in the optical path between before [ an 
afocal lens 5 ] side lens group 5a, and backside lens group 5b. The cone axicon system 14 consists of 2nd 
prism member 14b which turned the flat surface to 1st prism member 14a which turned the flat surface to 
the light source side, and turned the concave conic refracting interface to the mask side sequentially from the 
light source side, and a mask side, and turned the convex conic refracting interface to the light source side. 
[0080] And the concave conic refracting interface of 1 st prism member 14a and the convex conic refracting 
interface of 2nd prism member 14b are formed complementary so that it can contact mutually. Moreover, 
1 st prism member 1 4a is constituted movable in accordance with an optical axis AX, 2nd prism member 14b 
is fixed in accordance with an optical axis AX, and spacing of the concave conic refracting interface of 1st 
prism member 14a and the convex conic refracting interface of 2nd prism member 14b is constituted by 
adjustable. Change of spacing of the cone axicon system 14 is performed by the drive system 27 which 
operates based on the command from a confrol system 21. 

[0081] Here, in the condition that the concave cone-like refracting interface of 1st prism member 14a and 
the convex cone-like refracting interface of 2nd prism member 14b have contacted mutually, the cone 
axicon system 14 fiinctions as a plane-parallel plate, and there is no effect affect the secondary light source 
of the shape of 4 poles formed. However, if the concave cone-like refracting interface of 1 st prism member 
1 4a and the convex cone-like refracting interface of 2nd prism member 1 4b are made to estrange, the cone 
axicon system 14 will fiinction as the so-called beam expander. Therefore, the include angle of the incoming 
beams to the predetermined side 6 chtmges with change of spacing of the cone axicon system 14. 
[0082] moreover, the 1st V groove axicon system [ in / in the V groove axicon system 15 / the 1st operation 
gestalt ] 7 ~ the same ~ a light source side — a flat surface — turning — and a mask side — a concave ~ and 
1 st prism member 1 5a which turned the V character-like refracting interface and a mask side — a flat surface 
~ turning ~ and a light source side — convex — and it consists of 2nd prism member 15b which turned the V 
character-like refracting interface. The concave refracting interface of 1st prism member 15a consisted of 
two flat surfaces, and the intersection (ridgeline) is prolonged along with the Z direction. If the convex 
refracting interface of 2nd prism member 1 5b is put in another way so that it can contact as mutually as the 
concave refracting interface of 1st prism member 15a, it is formed complementary with the concave 
refracting interface of 1st prism member 1 5a. 

[0083] That is, the convex refracting interface of 2nd prism member 15b also consisted of two flat surfaces, 
and the intersection (ridgeline) is prolonged along with the Z direction. Moreover, 1st prism member 1 5a is 
fixed in accordance with an optical axis AX, 2nd prism member 15b is constituted movable in accordance 
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with an optical axis AX, and spacing of the concave refracting interface of 1 st prism member 1 5a and the 
convex refracting interface of 2nd prism member 15b is constituted by adjustable. Change of spacing of the 
V groove axicon system 1 5 is performed by the drive system 28 which operates based on the command from 
a control system 21 . 

[0084] Here, in the condition that the concave refracting interface and convex refracting interface which 
counter have contacted mutually, the V groove axicon system 1 5 functions as a plane-parallel plate, and 
there is no effect affect the secondary light source of the shape of 4 poles formed. However, although the V 
groove axicon system 1 5 will function as a plane-parallel plate along with a Z direction like the 1 st V 
groove axicon system 7 in the 1st operation gestalt if it makes a concave refracting interface and a convex 
refracting interface estrange, it functions as a beam expander along the direction of X. In addition, although 
the V groove axicon system 15 has the same configuration as the 1st V groove axicon system 7 in the 1st 
operation gestalt in drawing 9 and drawing 10 , it is good also as the same configuration as the 2nd V groove 
axicon system 8. 

[0085] Drawing 1 1 is drawing explaining an operation of the cone axicon system to the secondary light 
source formed in 4 pole lighting of the 2nd operation gestalt. While each surface light sources 40a-40d of 
the circle configuration which constitutes the secondary 4 pole-like light source from 4 pole lighting of the 
2nd operation gestalt by making spacing of the cone axicon system 14 expand move to the method of 
outside along the direction of a path of the circle centering on an optical axis AX, the configuration changes 
from a circle configuration to elliptical. That is, the segment which connects the surface light sources [ of 
the circle configuration before change / each / 40a-40d ] central point and the each elliptical [ after change ] 
surface light soxirces [ 41a-41d ] central point passes along an optical axis AX, and the migration length of 
the central point is dependent on spacing of the cone axicon system 14. 

[0086] Furthermore, tiie include angle (include angle which the tangent of the pair from the optical axis AX 
to each surface light sources 40a-40 makes) which expects each surface light sources 40a-40d of the circle 
configuration before change from an optical axis AX, and the include angle which expects each surface light 
sovirces 41a-41d elliptical [ after change ] from an optical axis AX are equal. And the minor axis which met 
in the direction of a path of the circle centering on the each an each surface light sources [ of the circle 
configuration before change / 40a-40d ] diameter and elliptical [ after change ] surface light sources [41a- 
41 d ] optical axis AX is equal. In addition, it depends for the magnitude of the major axis along the hoop 
direction of the circle centering on the each elliptical [ after change ] surface light sources [ 41a-41d ] 
optical axis AX on an each sxirface light sources [ of the circle configuration before change / 40a-40d ] 
diameter, and spacing of the cone axicon system 14. 

[0087] Therefore, the outer diameter and a zona-orbicularis ratio can be changed, without the secondary 
light source of the shape of 4 poles which consists of the surface light sources of four circle configurations 
changing to the secondary light source of the shape of 4 poles which consists of the four elliptical surface 
light sources, and changing the width of face of the secondary light source before change, if spacing of the 
cone axicon system 14 is made to expand from zero to a predetermined value. Here, the width of face of the 
secondary 4 pole-like light source is specified as 1/2 of the difference of the diameter of circle, the diameter 
of circle, i.e., the outer diameter, circumscribed to the four surface light sources, i.e., a bore, inscribed in the 
four surface light sources. Moreover, the zona-orbicularis ratio of the secondary 4 pole-like light source is 
specified as a ratio (a bore/outer diameter) of a bore to an outer diameter. 

[0088] As mentioned above, with 4 pole lighting of the 2nd operation gestalt, since only one V groove 
axicon system 1 5 is arranged, it carmot change only the location two-dimensional, with the configuration 
and magnitude of each surface light source of a circle configuration maintained which constitute the 
secondary 4 pole-like light source. However, while using alternatively two or more diffracted-light study 
component 4a for 4 pole lighting, in the field of the shape of a circular ring centering on an optical axis AX, 
the location, the configuration, and magnitude of each surface light source can be suitably changed by using 
an operation of the cone axicon system 14, the V groove axicon system 15, and a zoom lens 9. 
[0089] Drawing 12 is drawing explaining an operation of the cone axicon system to the secondary light 
source formed in the zona-orbicularis lighting of the 2nd operation gestalt. With the zona-orbicularis 
lighting of the 2nd operation gestalt, it changes to secondary light source 60b of the shape of zona 
orbicularis to which the outer diameter and bore were expanded [ both ], without the width of face (1/2 of 
the difference of an outer diameter and a bore: the drawing Nakaya mark showing) changing, when 
secondary light source 60a of the shape of zona orbicularis formed in first stage makes spacing of the cone 
axicon system 14 expand. If it puts in another way, as for the secondary zona-orbicularis-like light source, 
the zona-orbicularis ratio and magnitude (outer diameter) will change [ both ] with operations of the cone 
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axicon system 14, without the width of face changing. 

[0090] However, the modification range of the zona-orbicularis ratio by the cone axicon system 14 has a 
limit by constraint on an optical design in fact. So, with the 2nd operation gestalt, it has two kinds of 
diffracted-light study components from which a property differs as diffracted-light study component 4b for 
zona-orbicularis lighting. That is, with the 2nd operation gestalt, the secondary light source of the shape of 
zona orbicularis which has the configuration where it was suitable for changing a zona-orbicularis ratio in 
0.5-0.68 with one diffi-acted-light study component for zona-orbicularis lighting is formed. Moreover, the 
secondary light source of the shape of zona orbicularis which has the configviration where it was suitable for 
changing a zona-orbicularis ratio in 0.68-0.8 with the diffracted-light study component for zona-orbicularis 
lighting of another side is formed. Consequently, concomitant use of two Icinds of diffracted-light study 
components for zona-orbicularis lighting enables it to change a zona-orbicularis ratio in 0.5-0.8. 
[0091] As mentioned above, with the zona-orbicularis lighting of the 2nd operation gestalt, since only one V 
groove axicon system 15 is arranged, the secondary 4 pole-like light so\arce cannot be derivatively acquired 
from the secondary zona-orbicularis-like light source. However, while using alternatively two or more 
diffracted-light study component 4b for zona-orbicularis lighting By using an operation of the cone axicon 
system 14, the V groove axicon system 15, and a zoom lens 9 The location, the configuration, and 
magnitude of each surface light source which constitutes the secondary light source of the shape of 2 poles 
derivatively acquired from the secondary light source of the shape of the overall magnitude and the overall 
configuration (zona-orbicularis ratio) of the secondary zona-orbicularis-like light source, or zona orbicularis 
can be changed suitably. 

[0092] Furthermore, with the circular lighting of the 2nd operation gestalt, since only one V groove axicon 
system 1 5 is arranged, the secondary 4 pole-like light source caimot be derivatively acquired from the 
secondary light source of a circle configuration. However, while using alternatively two or more diffracted- 
light study component 4c for circular lighting, the location, the configuration, and magnitude of each surface 
light source which constitutes the secondary light source of the shape of 2 poles derivatively acquired from 
the secondary light source of the overall magnitude of the secondary light source of a circle configuration or 
a circle configuration can be suitably changed by using an operation of the cone axicon system 14, the V 
groove axicon system 15, and a zoom lens 9. 

[0093] Drawing 13 is drawing showing roughly the configuration of the aligner equipped with the 
illumination-light study equipment concerning the 3rd operation gestalt of this invention. The 3rd operation 
gestalt has a configuration similar to the 1 st operation gestalt. However, with the 3rd operation gestalt, it 
replaces with the optical integrator (micro-lens array 10) of a wavefront-splitting mold, and the point of 
using the optical integrator (rod mold integrator 70) of an internal reflection mold is fundamentally different 
from the 1 St operation gestalt. Hereafter, the 3rd operation gestalt is explained paying attention to difference 
with the 1st operation gestalt. 

[0094] With the 3rd operation gestalt, the zoom lens 71, the 2nd diffracted-light study component (or micro- 
lens array) 72, and the input lens 73 are arranged sequentially from a light source side corresponding to 
having replaced with the micro-lens array 10 and arranging the rod mold integrator 70 in the optical path 
between the diffracted-light study component 4 and the rod mold integrator 70. Moreover, the mask blind 12 
as a lighting field diaphragm is arranged near the injection side of the rod mold integrator 70. 
[0095] Here, the zoom lens 71 is arranged so that the before side focal location of an after that side focal 
location may correspond with the location of the 2nd diffracted-light study component 72 mostly almost in 
accordance with the location of the diffracted-light study component 4. In addition, change of the focal 
distance of a zoom lens 71 is performed by the drive system 29 which operates based on the command from 
a control system 21. Moreover, the input lens 73 is arranged so that the before side focal location of an after 
that side focal location may correspond with the location of the plane of incidence of the rod mold integrator 
70 mostly almost in accordance with the location of the 2nd diffracted-light study component 72. 
[0096] The rod mold integrator 70 is the glass rod of the internal reflection mold which consists of a glass 
ingredient like quartz glass or fluorite, and forms the light source image of the number according to the 
number of internal reflection along a field parallel to rod plane of incidence through a condensing point 
using total reflection, the interface, i.e., the inside, of the interior and the exterior. Here, although most light 
source images formed are virtual images, only a central (condensing point) light soiarce image turns into a 
real image. That is, the flux of light which carried out incidence to the rod mold integrator 70 is divided in 
the include-angle direction by internal reflection, and the secondary light source which consists of many 
light source images along a field parallel to the plane of incidence through a condensing point is formed. 
[0097] Therefore, with 4 pole lighting (zona-orbicularis lighting or circular lighting) of the 3rd operation 
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gestalt, the flux of light which passed diffracted-light study component 4a (4b or 4c) alternatively installed 
in the illumination-light way forms a 4 pole-like (shape of zona orbicularis, circle configuration) radiation 
field on the 2nd dififracted-hght study component 72 through a zoom lens 71 . The flux of light which passed 
the 2nd diffracted-light study component 72 condenses near the plane of incidence of the rod mold 
integrator 70 through the input lens 73. Drawing 14 is drawing explaining an operation of the 2nd diffracted- 
light study component in the 3rd operation gestalt. 

[0098] As shown in drawing 14 (a), when the 2nd diffracted-Ught study component 72 is not arranged, the 
flux of light through a zoom lens 71 and the input lens 73 condenses to about one point on plane-of- 
incidence 70a of the rod mold integrator 70. The light source of a large number formed in the incidence side 
by the rod mold integrator 70 will become very in dissipation (the filling factor of each light source to the 
whole secondary light source becoming small), and it will become impossible consequently, to acquire the 
substantial surface light source. 

[0099] So, with the 3rd operation gestalt, the 2nd diffracted-light study component 72 as a flux of light 
emission component is arranged near the before [ the input lens 73 ] side focal location. In this way, as 
shown in drawing 14 R> 4 (b), the flux of light emitted through the 2nd diffracted-light study component 72 
condenses with predetermined breadth through the input lens 73 in the plane-of-incidence 70a top of the rod 
mold integrator 70. Consequently, the light source of a large number formed in the incidence side by the rod 
mold integrator 70 becomes very dense (the filling factor of each light source to the whole secondary light 
source becoming large), and the secondary light source as the substantial surface light source can be 
acquired. 

[0100] The flux of light from the secondary light source of the shape of 4 poles formed in the incidence side 
by the rod mold integrator 70 (the shape of zona orbicularis, circle configuration) illuminates the mask M 
with which the predetermined pattern was formed through the mask blind 12 and the image formation 
optical system 13, after being superimposed in the injection side. In addition, with the 3rd operation gestalt, 
the 1st V groove axicon system 7 and the 2nd V groove axicon system 8 are arranged sequentially firom the 
light source side in the optical path between before [ a zoom lens 71 ] side lens group 71a, and backside lens 
group 71b. 

[0101] Therefore, while using alternatively two or more diffracted-light study component 4a for 4 pole 
lighting like the 1st operation gestalt also in 4 pole lighting of the 3rd operation gestalt In the field of the 
shape of a circular ring centering on an optical axis AX, the location, the configuration, and magnitude of 
each surface light source which constitutes the secondary zona-orbicularis-Iike light source can be suitably 
changed by using an operation of the 1st V groove axicon system 7, the 2nd V groove axicon system 8, and 
a zoom lens 71. 

[0102] Moreover, while using alternatively two or more diffracted-light study component 4b for zona- 
orbicularis lighting like the 1st operation gestalt also in the zona-orbicularis lighting of the 3rd operation 
gestalt By using an operation of the 1st V groove axicon system 7, the 2nd V groove axicon system 8, and a 
zoom lens 71 The location, the configuration, and magnitude of each surface light source which constitutes 
the secondary light source of the shape of 2 poles derivatively acquired from the secondary light source of 
the shape of the overall magnitude and the overall configuration (zona-orbicularis ratio) of the secondary 
zona-orbicularis-like light source, or zona orbicularis or the secondary 4 pole-like light source can be 
changed suitably. 

[0103] Furthermore, while using alternatively two or more diffracted-light study component 4c for circular 
lighting like the 1st operation gestalt also in the circular lighting of the 3rd operation gestalt By using an 
operation of the 1st V groove axicon system 7, the 2nd V groove axicon system 8, and a zoom lens 71 The 
location, the configuration, and magnitude of each surface light source which constitutes the secondary light 
source of the shape of 2 poles derivatively acquired from the secondary light source of the overall 
magnitude of the secondary light source of a circle configuration or a circle configuration or the secondary 4 
pole-like light source can be changed suitably. 

[0104] In addition, although illustration was omitted, it replaces with the optical integrator (micro-lens array 
10) of the wavefront-splitting mold in the 2nd operation gestalt, and the 4th operation gestalt using the 
optical integrator (rod mold integrator 70) of an internal reflection mold is also possible. In this case, the 
point which arranges a zoom lens 71, the 2nd diffracted-light study component (or micro-lens array) 72, and 
the input lens 73 sequentially from a light source side in the optical path between the diffracted-light study 
component 4 and the rod mold integrator 70 is the same as the 3rd operation gestalt. In this way, with the 
4th operation gestalt, various 4 pole lighting, zona-orbicularis lighting, and circular lighting can be 
performed like the 2nd operation gestalt by using an operation of the cone axicon system 14, the V groove 
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axicx)n system 1 5, and a zoom lens 71 . 

[0105] As mentioned above, in the 1st operation gestalt - 4th operation gestalt, the magnitude and the 
configuration of the whole secondary li^t source change to the direction of X, or a Z direction by changing 
spacing of a V groove axicon system (7, 8, or 1 5). Consequently, the optimal lighting conditions can be set 
up in two directions in which it intersects perpendicularly on the mask M which can realize lighting 
conditions which axe mutually different in two directions (the direction of X, and the direction of Y) in 
which it intersects perpendicularly on Mask M, as a result has directivity in a pattern. 
[0106] In addition, especially the 1st operation gestalt and the 3rd operation gestalt equipped only with the 
V groove axicon systems 7 and 8 of a pair are suitable for the lithography process of memory (DRAM etc.). 
Moreover, especially the 2nd operation gestalt and the 4th operation gestalt equipped only with the cone 
axicon system 14 and one V groove axicon system 15 are suitable for the lithography process of logic 
devices (MPU etc.). Furthermore, the modification equipped with the cone axicon system and the V groove 
axicon system of a pair is also possible, and this modification is suitable for the lithography process of the 
common micro device containing a semiconductor device. 

[0107] Next, the characteristic configuration and characteristic operation of this invention in each operation 
gestalt are further explained to a detail. First, the 1st V groove axicon system 7 (the 1st axicon system) is 
constituted from 1 st prism member 7a constituted movable in accordance with the optical axis AX, and 2nd 
prism member 7b fixed in accordance with the optical axis AX by the 1 st operation gestalt (even the 3rd 
operation gestalt is the same) sequentially firom die light source side. Moreover, the 2nd V groove axicon 
system 8 (the 2nd axicon system) consists of 1st prism member 8 a fixed in accordance with the optical axis 
AX, and 2nd prism member 8b constituted movable in accordance with the optical axis AX sequentially 
fi-om the light source side. 

[0108] Thus, the inside of four prism members (7a, 7b, 8a, 8b) which constitute the 1st V groove axicon 
system 7 and the 2nd V groove axicon system 8 from a 1st operation gestalt. Two prism members (7a, 8b) 
arranged outside are constituted movable in accordance with an optical axis AX, and two prism members 
(7b, 8 a) arranged inside are being fixed in accordance with the optical axis AX. Consequently, the 1 st 
migration device for moving 1st prism member 7a in accordance with an optical axis AX with the 1st 
operation gestalt (un-illustrating), Since spacing with the 2nd migration device (un-illustrating) for moving 
2nd prism member 8b in accordance with an optical axis AX is secured greatly enough, a mechanical 
interference of migration devices can be avoided certainly, as a result a compact whole configuration can be 
realized. 

[0109] Moreover, also in the 2nd operation gestalt (even the 4th operation gestalt is the same), the cone 
axicon system 14 (the 1st axicon system) consists of 1st prism member 14a constituted movable in 
accordance with the optical axis AX, and 2nd prism member 14b fixed in accordance with the optical axis 
AX sequentially fi-om the light source side. Moreover, the V groove axicon system 1 5 (the 2nd axicon 
system) consists of 1st prism member 15a fixed in accordance with the optical axis AX, and 2nd prism 
member 15b constituted movable in accordance with the optical axis AX sequentially from the light source 
side. 

[01 10] Thus, the inside of four prism members (14a, 14b, 15a, 15b) which constitute the cone axicon system 
14 and the V groove axicon system 15 fi-om a 2nd operation gestalt. Two prism members (14a, 1 5b) 
arranged outside are constituted movable in accordeuice with an optical axis AX, and two prism members 
(14b, 15a) arranged inside are being fixed in accordance with the optical axis AX. Consequently, the 1st 
migration device for moving 1st prism member 14a in accordance with an optical eixis AX also in the 2nd 
operation gestalt (un-illustrating), Since spacing with the 2nd migration device (un-illustrating) for moving 
2nd prism member 15b in accordance with an optical axis AX is secured greatly enough, a mechanical 
interference of migration devices can be avoided certainly, as a result a compact whole configuration can be 
realized. 

[01 1 1] In addition, it is desirable to form in one two prism members (7b, 8a) of the inside fixed in 
accordance with the optical axis AX among four prism members (7a, 7b, 8a, 8b) which constitute the 1 st V 
groove axicon system 7 and the 2nd V groove axicon system 8 fi-om a 1st operation gestalt as shown in 
drawing 15 as one prism member 7a8b. By this configuration, while raising the permeability of the light in 
the 1st V groove axicon system 7 and the 2nd V groove axicon system 8, the manufacture error and 
locational error of a prism member can be stopped, as a result a highly efficient axicon system can be 
realized with high degree of accviracy. Similarly, although illustration was omitted, it is desirable to form in 
one two prism members (14b, 15a) of the inside fixed in accordance with the optical axis AX among four 
prism members (14a, 1 4b, 15a, 15b) which constitute the cone axicon system 14 and the V groove axicon 
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system 1 5 in the 2nd operation gestalt as one prism member. 

[0112] Drawing 16 is drawing explaining a general optical operation of a cone axicon system and a V 
groove axicon system. Moreover, drawing 17 is drawing showing the shadow field of the shape of a straight 
line formed corresponding to the shadow field of the circle configuration formed corresponding to the top- 
most vertices of the cone-like refi^acting interface of a cone axicon system, and the ridgeline of the V 
character-like refracting interface of a V groove axicon system. If drawing 16 is referred to, the beam of 
light which carried out incidence to the 1 st prism member of a cone axicon system or a V groove axicon 
system in parallel to the optical axis AX will be injected in the direction which makes an include angle alpha 
to an optical axis AX according to the refraction operation, and separates from an optical axis AX, and will 
carry out incidence to the 2nd prism member. 

[0113] The beam of light which carried out incidence to the 2nd prism member is injected in parallel to an 
optical axis AX, after receiving the refraction operation. At this time, the difference of the height h2 from 
the optical axis AX of a beam of light injected in parallel to ein optical axis AX and the height hi from the 
optical axis AX of the beam of light which carries out incidence to the 1 st prism member in parallel to an 
optical axis AX is set to deltah (=h2-hl) from the 2nd prism member. An include angle alpha (unit: degree) 
is expressed with the following formula (1). 
[Equation 1] 

Alpha^sin- 1 {nxsin(90-theta) } +theta-90=sin- 1 (nxco stheta)+theta-90 ( 1 ) 

[0114] Here, n is a refractive index to the exposure light of the optical material which forms the 1 st prism 
member and the 2nd prism member of an axicon system. In addition, when using the light source which 
supplies the light which, still more generally, has the wavelength of 200nm or less when using an ArF 
excimer laser (wavelength of 193nm) as the light source 1 in each operation gestalt, the endurance over laser 
light can be raised by forming each axicon system (7, 8, 14, 1 5) using fluorite (CaF2). 
[0115] On the other hand, deltah is expressed with the following formula (2). 
deltah=AxL (2) 

However, A=(tanalphax tantheta)/(tantheta-tanalpha) 

[0116] Here, L is spacing (see drawing 16 ) in alignment with the optical axis AX of the refracting interface 
of the 1st prism member and the refracting interface of the 2nd prism member in each axicon system. 
Furthermore, 2theta is the vertical angle of the cone-like refracting interface in a cone axicon system, or the 
crossed axes angle of the V character-like refracting interface in a V groove axicon system. 
[0117] By the way, it sets for the circular lighting of the 1 st operation gestalt. When both spacing of the 
refracting interface of 1st prism member 8a of spacing of the refracting interface of 1st prism member 7a of 
the 1 st V groove axicon system 7 and the refracting interface of 2nd prism member 7b and the 2nd V groove 
axicon system 8 and the refracting interface of 2nd prism member 8b is set as predetermined spacing, As 
shown in drawing 17 R> 7 (a), corresponding to the ridgeline of the V character-like refracting interface of 
the 1 st V groove axicon system 7 and the 2nd V groove axicon system 8, a cross-joint-like shadow field (a 
null field shows among drawing) is formed in the secondary light source of the circle configuration formed 
in a backside [ the micro-lens array 10 ] focal plane. 

[0118] Moreover, when spacing of the refracting interface of 1st prism member 14a of the cone axicon 
system 14 and the refracting interface of 2nd prism member 14b is set as predetermined spacing in the 
circular lighting of the 2nd operation gestalt. As shown in drawing 1 7 (b), corresponding to the top-most 
vertices of the cone-like refracting interface of the cone axicon system 14, the shadow field (a null field 
shows among drawing) of a circle configuration is formed in the secondary light source of the circle 
configuration formed in a backside [ the micro-lens array 10 ] focal pl^e. 

[0119] In this case, the diameter Dl of the secondary light source of the circle configuration formed in a 
backside [ the micro-lens array 10 ] focal plane is expressed with the following formula (3). Moreover, the 
width of face D2 of the shadow field of the shape of a straight line which constitutes a cross-joint-like 
shadow field, and the diameter D2 of the shadow field of a circle configuration are expressed with the 
following formula (4). 
[Equation 2] 

Dl=2xf3x (flxsinpsimax) / f2 (3) 
D2=2xdeltahxf3/f2=2xAxLxB/f2 (4) 

[0120] Here, psimax is the maximum angle of diffraction of the diffracted-light study component 4 as a flux 
of light sensing element. Moreover, fl is the focal distance of before [ an afocal lens (the 1st optical system) 
5 ] side lens group (1st lens group) 5a. Furthermore, f2 is the focal distance of backside [ an afocal lens 5 ] 
lens group (2nd lens group) 5b. Moreover, f3 is the focal distance of a zoom lens (the 2nd optical system) 9. 
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[0121] When a formula (4) is referred to, the fact of make spacing L of the refracting interface of the 1st 
prism member and the refracting interface of the 2nd prism member into zero, i.e., by making the refracting 
interface of the 1 st prism member and the refracting interface of the 2nd prism member contacting, shows 
that generating of a cross-joint-like shadow field or the shadow field of a circle configuration is avoidable. 
However, it is difficult to form the top-most- vertices part of the conic concave refracting interface of 1st 
prism member 14a of the cone axicon system 14, and the ridgeline part of the concave refracting interface of 
the shape of V character of the 1st prism member of a V groove axicon system (7 8) in an ideal 
configuration with desired profile irregularity. Moreover, if the refracting interface of the 1 st prism member 
and the refracting interface of the 2nd prism member are made to contact, it will be easy to damage the top- 
most-vertices part of the conic convex refracting interface of 2nd prism member 1 4b of the cone axicon 
system 14, and the ridgeline part of the convex refracting interface of the shape of V character of the 2nd 
prism member of a V groove axicon system (7 8). 

[0122] Then, in fact, it is impossible to make the refracting interface of the 1st prism member and the 
refracting interface of the 2nd prism member contact, and the spacing L of the refracting interface of the 1 st 
prism member and the refracting interface of the 2nd prism member cannot make it smaller than a 
predetermined value. Consequently, in the secondary light sovirce of a circle configuration, generating of a 
cross-joint-like shadow field or the shadow field of a circle configuration is unescapable. In this case, if 
especially circular lighting of small mho is performed, since the diameter D 1 of the secondary light source 
of the circle configuration formed in a backside [ the micro-lens £irray 10 ] focal plane will become small, 
the rate that a cross-joint-like shadow field and the shadow field of a circle configuration occupy the 
secondary light source becomes large, as a result the effect which it has on the optical intensity distribution 
in a lighting pupil becomes large. Therefore, it is required to stop as small as possible the width of face D2 
of a cross-joint-like shadow field and the diameter D2 of the shadow field of a circle configuration. 
[0123] In order to specifically acquire desired optical intensity distribution in a lighting pupil, without being 
substantially influenced of a cross-joint-like shadow field or the shadow field of a circle configuration It is 
required to hold down the width of face D2 of a cross-joint-like shadow field and the diameter D2 of the 
shadow field of a circle configuration to 1/10 or less [ of the diameter Dl of the secondary light source of 
the circle configuration formed in a backside / the micro-lens array 10 / focal plane ], i.e., to satisfy the 
conditions of Dl <=D 2/10. When a formula (3) and (4) are referred to, the conditions of Dl <=D 2/10 are 
expressed with the following formula (5), and, finally are specifically expressed with a formula (6). 
2xAxLxf3/f2<=2xf3x(fl xsinpsimax)/(l OxfZ) (5) 
AxL<= (flxsinpsimax)/10 (6) 

[0124] As mentioned above, it is difficult to form the ridgeline part of the concave refracting interface of the 
shape of V character of the 1 st prism member of a V groove axicon system (7 8) in an ideal configuration 
with desired profile irregularity. Consequently, spacing L of the refracting interface of the 1 st prism member 
and the refracting interface of the 2nd prism member cannot be made smaller than a predetermined value, 
but a cross-joint-like shadow field occurs in the secondary light source of a circle configuration. Then, the 
minimum interval of the refracting interface of the 1st prism member and the refracting interface of the 2nd 
prism member is made as small as possible. As a result, in order to make as small as possible width of face 
D2 of the shadow field of the shape of a cross joint formed in the secondary light source of a circle 
configuration As shown in drawing 1818 , it is effective that two prism members 81 and 82 divided along 
the field (the inside of drawing and an optical axis AX are included, and it is a field perpendicular to space) 
including an optical axis AX and the ridgeline of a refracting interface constitute the 1st prism 83. 
[0125] While making the fixed back face 84 of a maintenance device contact outside end-face 81b which 
counters field 81a which met the optical axis AX of the division prism member 81 in this case, it energizes 
along with an arrow head F, making the movable back face 85 of a maintenance device contact outside end- 
face 82b which counters field 82a in alignment with the optical axis AX of the division prism member 82. In 
this way, posture maintenance of the adhesives etc. is carried out in the state of the so-called field touch 
through field 81a of the division prism member 81, and field 82a of the division prism member 82. 
[0126] By the way, although vertical-angle 2theta (unit: degree) of the cone-like refracting interface in a 
cone axicon system or crossed-axes-angle 2theta of the V character-like refracting interface in a V groove 
axicon system is more greatly [ than 90 degrees ] smaller than 180 degrees theoretically, it is desirable to 
satisfy the following conditional expression (7) in fact. 
120<2theta<160 (7) 

[0127] If less than the lower limit of conditional expression (7), the spacing L required to generate the same 
deltah is too small, and since highly precise control of deltah becomes difficult, it is inconvenient. 
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Moreover, if it exceeds the upper limit of conditional expression (7), the spacing L required to generate the 
same deltah is too large, and since enlargement of equipment is caused if enlargement of an axicon system is 
pulled, it is inconvenient. Thus, there is constraint about vertical-angle 2theta or crossed-axes-angle 2theta 
in an axicon system, and there is constraint also about the spacing L of the refracting interface in an axicon 
system. Therefore, especially in 4 pole lighting, the rate of a flow rate of each surface light source by the V 
groove axicon system (namely, coordinate location of the surface light source of the migration origin to the 
coordinate location of the surface light source of a migration place) has the constraint on an optical design, 
and the successive range of each surface light source has a limit. 

[0128] So, with the 1st operation gestalt, the secondary hght source of the shape of 4 poles from which the 
square which connects the central point of the four surface light sources, and is formed tums into a long and 
slender rectangle can be formed in first stage, and an operation of the 1 st V groove axicon system 7 and the 
2nd V groove axicon system 8 can perform still more various 4 pole lighting. As shown in drawing 5 , with 
the 1st operation gestalt, specifically by the 1st diffracted-light study component for 4 pole lighting The 
secondary light source of the shape of 4 poles fi-om which the square which connects the central point of the 
foiar surface light sources, and is formed tums into a square is formed in first stage. According to an 
operation of the 1 st V groove axicon system 7 and the 2nd V groove axicon system 8 Each surface light 
source is moved to the symmetry on both sides of an optical axis AX along a Z direction and the direction of 
X, with the configuration and magnitude maintained. 

[0129] In addition, with the 1st operation gestalt, as shown in drawing 19 (a), the secondary light source of 
the shape of 4 poles fi-om which the square which connects the central point of the four surface light sovirces, 
and is formed of the 2nd diffracted-light study component for 4 pole lighting tums into a long and slender 
rectangle along the direction of X is formed. Moreover, with the 1st operation gestalt, as shown in drawing 
19 (b), the secondary light sovirce of the shape of 4 poles fi-om which the sqxxare which connects the central 
point of the four surface light sources, and is formed of the 3rd diffracted-light study component for 4 pole 
lighting tums into a long and slender rectangle along with a Z direction is formed. And according to an 
operation of the 1st V groove axicon system 7 and the 2nd V groove axicon system 8, as the drawing 
Nakaya mark shows, each surface light source is moved to the symmetry on both sides of an optical axis AX 
along a Z direction and the direction of X, with the configuration and magnitude maintained. 
[0130] In the aligner concerning each above-mentioned operation gestalt, a mask (reticle) can be illuminated 
with illumination-light study equipment (lighting process), and micro devices (a semiconductor device, an 
image sensor, a liquid crystal display component, thin film magnetic head, etc.) can be manufactured by 
what (exposure process) the pattern for an imprint formed in the mask using projection optics is exposed for 
to a photosensitive substrate. Hereafter, by forming a predetermined circuit pattem in the wafer as a 
photosensitive substrate etc. using the aligner of each above-mentioned operation gestalt explains with 
reference to the flow chart of drawing 20 per example of the technique at the time of obtaining the 
semiconductor device as a micro device. 

[0131] First, in step 301 of drawing 20 , a metal membrane is vapor-deposited on the wafer of one lot. In the 
following step 302, a photoresist is applied on the metal membrane on the wafer of the 1 lot. Then, in step 
303, the sequential exposure imprint of the image of the pattem on a mask is carried out to each shot field on 
the wafer of the one lot through the projection optics using the aligner of each above-mentioned operation 
gestalt. Then, in step 304, after development of the photoresist on the wafer of the one lot is performed, in 
step, 305, the circuit pattem corresponding to the pattem on a mask is formed in each shot field on each 
wafer by etching by using a resist pattem as a mask on the wafer of the one lot. Then, devices, such as a 
semiconductor device, are manufactured by performing formation of the circuit pattem of the upper layer 
etc. fiirther. According to the above-mentioned semiconductor device manufacture approach, the 
semiconductor device which has a very detailed circuit pattem can be obtained with a sufficient throughput. 
[0132] Moreover, in the aligner of each above-mentioned operation gestalt, the liquid crystal display 
component as a micro device can also be obtained by forming predetermined pattems (a circuit pattem, 
electrode pattem, etc.) on a plate (glass substrate). Hereafter, with reference to the flow chart of drawing 21 , 
it explains per example of the technique at this time. In drawing 21 , the so-called optical lithography 
process which carries out imprint exposure of the pattem of a mask at photosensitive substrates (glass 
substrate with which the resist was applied) is performed at the pattem formation process 401 using the 
aligner of each above-mentioned operation gestalt. Of this optical lithography process, the predetermined 
pattem containing many electrodes etc. is formed on a photosensitive substrate. Then, by passing through 
each process, such as a development process, an etching process, and a resist exfoliation process, a 
predetermined pattem is formed on a substrate and the exposed substrate shifts to the following color filter 
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formation process 402. 

[0133] Next, in the color filter formation process 402, many groups of three dots corresponding to R (Red), 
G (Green), and B (Blue) are arranged in the shape of a matrix, or form the color filter which arranged the 
group of three filters, R, G, and B, of a stripe in the direction of two or more horizontal scanning line. And 
403 is performed for a eel assembler after the color filter formation process 402. A eel assembler assembles 
a liquid crystal panel (liquid crystal cell) in 403 using the substrate which has the predetermined pattem 
obtained at the pattem formation process 401, the color filter obtained with the color filter formation process 
402. In 403, a eel assembler pours in liquid crystal between the substrate which has the predetermined 
pattem obtained at the pattem formation process 401, for example, and the color filter obtained with the 
color filter formation process 402, and manufactures a liquid crystal panel Oiquid crystal cell). 
[0134] Then, a module assembler attaches each part articles in which the display action of the assembled 
liquid crystal panel (liquid crystal cell) is made to perform, such as an electrical circuit and a back light, and 
makes it complete as a liquid crystal display component in 404. According to the manufacture approach of 
an above-mentioned liquid crystal display component, the liquid crystal display component which has a very 
detailed circuit pattem can be obtained with a sufficient throughput. 

[0135] In addition, with each above-mentioned operation gestalt, although the secondary light source of the 
shape of the shape of 4 poles or zona orbicularis is formed in instantiation in deformation lighting, the 
secondary light source of the shape of the so-called shape of two or more poles and a multi-electrode like 
the secondary light source of the shape of 8 poles which consists of the secondary light source of the shape 
of 2 poles which consists of the two surface light sources which carried out eccentricity to the optical axis, 
and the eight surface light sources which carried out eccentricity to the optical axis can also be formed. 
[0136] Moreover, although each above-mentioned operation gestalt explained this invention taking the case 
of the projection aligner equipped with illumination-light study equipment, it is clear that this invention is 
applicable to the common illumination-light study equipment for illuminating irradiated planes other than a 
mask. 
[0137] 

[Effect of the Invention] As explained above, with the illumination-light study equipment of this invention, 
the secondary light source of the shape of the shape of 4 poles or zona orbicularis can be suitably changed 
according to an operation of an axicon system, and lighting conditions which are mutually different in two 
directions in which it intersects perpendicularly on an irradiated plane can be realized. Therefore, by the 
aligner and the exposure approach incorporating the illumination-light study equipment of this invention 
which can realize lighting conditions which are mutually different in two directions in which it intersects 
perpendicularly on an irradiated plane, the optimal lighting conditions can be set up in two directions in 
which it intersects perpendicularly on the mask which has directivity in a pattem, and a good micro device 
can be manufactured under good lighting conditions. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/2 1 /2006 



JP,2003 -297727, A [DRAWINGS] 



Page 1 of 9 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tbe use of this trsmslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



-4b,4e 



11 12 IS 




[Drawing 2] 





-AX 





[Drawing 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/21/2006 



JP,2003-297727,A [DRAWINGS] Page 2 of 9 



6b 




rPrawing 18] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgiejje 3/21/200C 



JP,2003-297727,A [DRAWINGS] 



Page 3 of 9 




[Drawing 5] 



isi 44b *AX 44a 



•AX 



44e 44d 



Cb> *ft -AX 44a llll> 



•AX 



44G 44d 



(e> 44b "AX 44a Cl|^ 



•AX 



44c 44d 
Z 



[Drawing 7] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/21/2006 



JP,2003-297727,A [DRAWINGS] 



Page 4 of 9 



60a . 





-AX 








62a 



62 




AX 






64 



JDrawing 9] 



-4b.4c 





22 27 28 



21 



11 12 13 




W 



[Drawing 8] 



http :// www4 .ipdl .ncipi . go .jp/cgi-bin/tran_webcgi_ejj e 



3/21/2006 



JP,2003-297727,A [DRAWINGS] 



Page 5 of 9 




z 



[Drawing 10 ] 




http ://www4. ipdl .ncipi . go .jp/cgi-bin/tran_web_cgi_ejj e 3/2 1 /200( 



JP,2003 -297727, A [DRAWINGS] 




[Drawing 131 



ir 4h,4o 




[Drawing 16] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgiejje 



JP,2003-297727,A [DRAWINGS] 



Page 7 of 9 







hi 




i 


( 

AX 


¥2 9 




rDrawinp2n 



^4 0 2 




1 1 



->Y 



rOrawing 17] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/21/2006 



JP,2003-297727,A [DRAWINGS] 



Page 8 of 9 




<b) 



[Drawing 19] 




i I 

z 



[Drawing 20] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/2 1/2006 



JP,2003-297727,A [DRAWINGS] 



0 3 



• X^y ^3 0 4 



^ifyT'a 0 5 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



(19) H2(£B4ffF;t (JP) 



(12) 



(A) 



#132003-297727 
(P2003-297727A) 
¥J5R15^10^ 17 B (2003. 10. 17) 



(51)IntCl.' 

HOIL 21/027 

G 0 2 B 19/00 
G 0 3 F 7/20 



5 0 2 



F I 

G 0 2 B 19/00 

G 0 3 F 7/20 

HOIL 21/30 



f-73-r(#%) 

2H0 5 2 
5 0 2 2H0 9 7 
51 5D 5F046 



I^S* »*3SCD»18 OL 23 H) 





4$e2002- 1008S2( P2002- 100852) 


(71)(i}iaA 000004112 








(22)ffiSB 


¥^14#4^ 3 0(2002.4.3) 


SD^SK^f «EKA®rt 3 TS 2 # 3 # 






a2mmm mm. 






*:§ClP^'ftEKA®rt3Ta2#3# «c 












(74) A 100095256 












F^'— A(##) BA02 BA03 BA07 BA12 






2H097 CA13 GBOO LAID 






a^46 BA04 CA07 CBIO CB13 CB23 



(54) mm<o^m] mmytm^m. mymn^^rfm^^ 



(57) immi 

(10) h<Df^<r>%^mzMW^^rc%\7^i^ 
3^3^ (7) fc. 'm\7^\/uy^h:^-7'r-<-hi\/4y 

% (8) t^mTiXh^^o ^1 74^;/=i>3^«. TtilS^ 

$nrc^i:/';XA (7a) i:. mi\^^^xm-^z^ 
fc^zr^'JXA (7 b) ^;j&^fSo m27+s/ny|^ 

^n/c^syuxA (8 a) t. fmicY^-ox^wmm. 
tcii^$n/c^4:/uXA (8 b) ii^^-r^o 




(2) 

1 

[If 1 ] ytU^mii'^(D^Mlcm':5\,>xr.^Aytm 
mmf^\7^'y:=ty%tm^:^':f7-^t>iV^y7-^\y- 10 

ti.-y5^mtt-^^rcib<Dmz7^iy=iy^t^m 

mmmzT^iy^ymi.. mmytM^mifj^^mic. '> 20 

mmtmmmmf^-^nrcmim^^t^m^fvxh 
[bI*«2] mmmz:rvxhtmmm3'/vxht 

im^i^m 3 ] mam 1 7 u XAii[Hi4^sfrffi<D®#f ®^ 
y u XA{iHuiBm 3fu xj^<omnmmim<Dmmmt 

HulS^ 1 yuXAti. T^fA^siama^ 1 :^(^i:ifi5e-r 

2 T^n^&^-r v^«cD®^/fs^^-r 
^ c i: mm tt^ 3 iaim(Dmm^^mmo 40 
5 ] Miem 1 -/u XA*3 j:r;Hfife^ 3 fu x 

Ho 

MiS^ •Xy-^fs)\/'<y'r f X^-^IS'^ ©Jte^^MMW ffi 

< tc^ijmmtm^ t . so 
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ja#f®^^-r 1 :/u XA 1 XAoM/r 

tDffi#fffi^w-r 2 -/u XA ^^L. 
MIB7+->ny3^{±. MB^®©j£f^tu*3i^rtulBRglt*; 

(Dm!S\m<o-mi^\^ii^]^LxB^'^t\.^vmm>^mm<D 

ti^aSt^(DK®^cDl>§!6"57^^^i4:cD:'ct$« 1/10 
mflBM 1 ft^^tmmf7y-^ti)\y^yy'^'V—^t<D 

mm7^'y:iy%\,t. m^mi%^%(om,^\,cis\,^x 

8 ] mmMmm^ t Lx<Dmft^m^ 
(om^mmn^f. . t mis^ i yuxAos^f® 

tmmm 2 x>; XAcoiBjjTffi i:<75^ift{cfn'o rcRsra^ l 

mm(DiSimn^2 etu mmm i -fvxh^^ifmsd. 
m 2 y u xj^^Biii.tm^Mn(DmmytmcMt^m 

ifxm^ntL. mBm\yt^lf.<Do^(Dmm7^iy=iy 

AL^ (f 1 Xsin^«i. ) /l 0 

A= (tanax tanfi) / (tan0-tana) 
o=sin' (nXcos9) +0-9 0 (^{u : Jf) 

MiBsj-yx^' ts)\^^yT^\^-^fs^i^a^%wtmmm 

MIB7feilS¥S<!; HulB^ f t)j\^^ yT ifu-^^toyrs 

^mt-^^^rcib(om^xmii^tnrc7^iy::iy^t^ 
m^xi^^ctmmtt^mm^^mmo 
itmm 1 0 ] mm^m^mi. 2 o o n mUiT<Dife 



(3) 

3 

m^mmr § MH^Tt^SMt;: v^ t . 

MtB^ Xt 4 fj ju-^ y T ^* b- ^ e. (oim^mm^ 
mm'^M<.rc^'^M%'mik}L. 20 

BfilB)^?i^ © hm^-^Xy-^fsi^^^yrfXy-^hom 

J/fffi^Wr^^2 7UXZ.i:^WL. BulB:/UXAtt3^ 

#?si;t5ts*« 1 3 \cMmr>wmt^^m.o 
mim. 1 5 ] mmmmmt ^wmmmwi:.^ 

BulBTt^^^^^ HfilBP.B^eE<hcDP^(D7t!^>t'tc@BB 40 

mm < mmcmijm<D^mj^^fp'bt Lrmm 4 -ocom 
^ 1 y u XA i: , mmm i t^u xa® MiBmi^^ffioDja 50 
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^t^mzXVXL.t^^r^mi7^i^::iy^ii. % 

ut. m^mzx^}XK(Dmmm\m(Dimmmn 

•/'J XA t * 2 7+~> :3 y?^ i: ;&^-r 5 C 1 5Sr 

mim 1 7 ] mim 1 1 e <7)v>Tn*^ 1 -m\z.%^ 

i: ^^i ^ T I. ^ § c i: ;g:!|tlS 2: T § St^^So 

cii*« 1 8 ] 1 TiM 1 6 ov^-rn*^ 1 Jifcgs 

fc<^M0^5t^^§^:/V LTV X ^ MB^ 5 n;rc 
BU IB V X ^7 $ ti rc / ^ ^ - y ^>&^^14S^g± 

[0 0 0 1 ] 
[0 0 0 2] 

^tLxo^y^-^j-^uyx^frLr. ^^(Dytmt^^ 
ytmti^iioytmi. y^-^r-fuyxo^mmjmo^js. 

[0 0 0 3] 3>xy-9--UyXtcj;D*7te^nfu7^^ 

•r^o x^oy^^-y^mmLfc^ii. 

^/ ^ - y ^ >j7 X / ^± t lECStc e^-r § ti X ^ N±fi: 

[0 0 0 4] 

yxmmm^mizF\i^^(D--jK%m.^^^ u =t(D± 

^-&^mf^^xmm(0-:i\L-\yyi/^ a {am=mn 
^^tmif'Tii.u-^nxh^^o src. y^^7^vyX(D 

[0 0 0 5] \.1)^hrj.ifh^ l.mco^'yrs.mMmfiX 



(4) 

5 

[0 0 0 6] B5^<D^®tC^*T*^nfct 10 

[0 0 0 7] 

r ^ ^^^D A*t5t^cD Aif^^ ASf fug t (D(}>rj: 

t(Dfmmi^\^uu-^ti. mm^-fy-^tiix^^y^^ 30 

')Xh<Dm^mtfmm\<mfS.-&^tcm^m^^t^'m 40 
4 :/ >; Xi. i; ^ 5 c ^i^m t r^mmytmrnm^ 

•dmi^ 3 XAtiss^nri^^ c t^ws Lu\ 

[0 0 0 8] ^ 1 fgB^cD»S LO^S«lcJ;titi\ BUIB^ 
2 XA tiJiB^ 3 XA it-i^micBm-^tiT 
tfc. HulB^l :/'JXAti[H]4>c»fffi«DSfifffi*W 

m/l2^3yuXA«[Hl4^if®03ja^®^WU MSB 
m 4 y U XAfiHUIB^ 3 yj XA<DHfiiB[Hl«»iffi<DSfiT 50 
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6 

[0 0 0 9] iKDm-^. BulB^l :/UXAti. ^tiAta 

mim 1 :/uxA«. ^m^^iSmtEm i ;^fR]^ 
B3S-r §^ 2 i5\^izm-ormm^mt^ y^vi<r>mtfrm 

feJ;t;milB^3yvXA(D-73t*. ^W]^4'/L^^■r^R 
BulB^ 1 fV XAt5 cfet/iuIB^ 3 

yuxA®fft:^tt. miim^t^:^\^icmr3rmm^ 

[0 0 10] ^^Bncomz^mvit. ^m^mti^ib(Dyt 

yf^Xy—^ii. mmtZfy'^ii)Wy7-^l^~'$'t)-'iE> 

icmmtn. mtz^-f^-(ti)\'^y'rf\y-'^^<j^xWi 
%m>xMnm.}Lxm'iLm.)i<n>'>it<}i^~-n^mc^ 

^^tz^(Dy^^y:iy%h-^m7.. MB7+~>r3y3^ 
1 yjXAfc. 1 :/UXA(DSf/f®i:^Me^tcjg^ 
^2:^UXAi:%Wb. tuSS7-1^i^3y?S«. RsbMO 
n§ RJgt^®^^l|?©a@ * /c H(ilB V :?:t^cD|liff ffi 
1 / 1 OJ-XTfC-r^rcfecOp/T^Off^t^^s 

[0 0 1 1] ^2fil^cDj^FgLv^ffi«^i:cfcn^^. MIBJt 

mm=?-t. mmt^^^m^mmir-fy'^t))\^-(y^ 

mm 1 tmm^r'r^±ijv^yv--ffiy~'^t(D m 
(om,f¥ic§imitirzm2ftm^.t^^ibii:mx.. mis 

[0 0 12] ncom^. mm^Mmmm^tLxcomn 
^mm=f(om±^mn^ ii>^ mmm i xu xa 
(Dmifrmtrnm^ 2 xaohj/t b ©T^iaitcfe -p 

RSPi^ L t mtmm^<DmtfrmcDmn S ^ctiMIB v 
?4^coSt/fffic03SMft>& 2 0 i: L. 1 XU XAfc 

j:i;huib^2 X'j XL.=^mfizt^yt^Mmcommytm{c 
Mt^mifim^ ntL. mmm 1 yt^jko 5 •^cDHfiE7 

XgffD^^Sg^^ f , .t Lfci:t. 
A (f I xsin^u. ) /I 0 

A= (tanax tanfl) / (tan 0— tana) 



(5) 

7 

a=sin" (nXcosQ) +9-90 (^{4 : 

[0 0 13] *%0^(D^3igH^T«. 9tm^mt^(b(Dyt 

tcgHH^n^ mt^t-f'r^ti)\^-(y7-^'V-'^^(DK^ 

[0 0 14] w,2,^m(D^-^L\.mm.\^^n\t. mm^ 
m^mt. 2 0 0 n m^xi'o^mm^^t^mim^t 

(Jf S Ll/^o 20 
[0 0 15] *5l^(Dm4^^T-ti. 

[0 0 16] ^4fe^^^(D»SLV^S1i{CJ:n{^. tulBTt 

7-^'i^-9t)^^ oytM^miEummm^m < rdbcom^ so 
t(Dm<D^m^icm.mtn. mm^'^7-^±ij\^4y 

^ffii:E5^-rs:^IP]^i:^^^orH^^IBigi|g^#•r 
SijIB:/'; XAcOHulBIHl4^^fficD®fifffii:ffiffi6^(cjg^$ 

titc v^vi(Dam\m(Dmmm^mt^m zfv xa t 
^^L. mm-fv XL.iim&tmmmmt^^tsmi^f^ 40 

[0 0 17] :^mmm5mmT'ii. mmmm^mm-r 
T^iyny^t^m^. mm^t^^^m'fii. mitm so 
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^'bt Lxmrn^-Domne^rjim^mtD^^^m^t^ 

[0 0 18] m5mn(Dit}^L\.mmicM£. mibt 
+s/3>3^ti:, MEm 1 i5mcY^-Dxmm^^t^y^ 

1 •fvxh(Dmmimm(Dminmtmmmmj&-$ri 
Tcv^^coihVimmcDmmm^^t^mzxuXLt^ 

m^t^m 2 iji^ici^-Dxmm^^ir^s, y^nR(Dmm^ 

miDmmm^^-r^ms^v XL,t. Huifim3yuXA 

aummcommm^mt^mAfvXLt^^t^mz 
[0 0 19] ^mn<Dm&^mx\,t. w.\^m-^b% 

^i:i-^m^x\^^^<ih^i^mt't:^>m^m.^mm-^ 
[0 0 2 0] ^mm'mimnxM. mimn-msn 
mim'^7.i^im0i-^nrcj^^~ycom^mM'&m^±iz 

[002 1] 

^i/uymt. mi\^m-oxfi^wmm\zm^^nrzm\ 

XA i:^fi!itcfp^o T s^^nrcm 2 XA ^ 
u y^27^y=iy^^t. ?^i4tcfe^oT@^$nfc^3 
:^uxAfc, itmcm-^xnm^m\mi&^nrzm4f 
uXAi:^#i-5o ^m-rntf. ^ly+i^n^/^s^sj; 

XSW, 2 T+i^ny^^^lf fi!c-r§ 4 o©"/'J XAcDd 

^tiiiifiSc^nx m\^mm-^^tc 2 ocoy u XA;f)^^7^f^ 

[0 0 2 2] t(Dm^. *f?B3T'«. gl 1 ^UXA^Tt 
$|ll(Cj&^T^»;5H±§/ci6<7)^l^M«fc. ^4:/U 
XA%7^fil|{cj9o T^idS-ii:^ rc4?)<D^ 2 ^®)^^ (7) 

p^ii;«3^+^Hc:^t < muti^^(ox\ ii^mwm±oyw^ 

^'^^h^j:±i^mi&^mmt^Ctti'^Xt^, CCD 

^"^^ miiicra^Tm^i^nrcmm 2 -Dorv xa^ 

-t*cW{ci -^fD:^'; XA i: LTJ^fig-r 5 c fcjbWS t 
^|pj±$-&§i:i:t{c, yyXAgp*^(7)iiag^S*3j;t; 

iim^j^T^iyuyj^^mm-t^ctt^xt^o 
[0 0 2 3] ^^mm\(D-mmicxtiii. r^yuy 

m^^t^mz-fvxht^mt^o tLx. T+s/n 



(6) 

9 

[0 0 2 4] i^^rnommic^r^^xi,. ^mmommift 

[0 0 2 5] *^0^to^ssmi*. ^i^^Elffi^cS^^^T 

mmt^o m i *fg0^cD^ i mmmmici^-^fj^^mm 20 

*?^[p]tcxii!i*^n^n^^LTi/^So mix 

§0 

[0 0 2 6] 1 1 (om^mma. m^ft mmm 

(Oyt^^^t^ K r F x+i/vU— tf-3l£iM$fc{i: 1 9 30 
3 nmt7D^Sfi(D7t^tit*&-r?) A r F x^^i/V tf-yt 

m^mmMit. xis\^izr^-:>xmSi<mmc^m^<D 
t3j:rfiE(DmiSxti^^ti'eti^t^o Ltzti^-ox. tr- 

i.x:^^7.^^>^!'-2tcAt*Lfc7tmti> 0 1 ©Mrtfc 

B-^n^o 40 

[0 0 2 7] !i}g3t^l^i:LTCDlf-Ax+Xy^y:J^"- 

2 ^ ^ L fc (5 ¥^7^ . fir ft 5 ^ - 3 T' Y 
I^tcMf^^nfd^. 4<i!lH^fflCDIeIf/f7t^^? (DO 
E) 4 atCAS^-rSo -^t, [HlSf7t^*?«. ij^X 

m^Bf^t^ct^c^^xms&^n. xM\£-i^^mm 
mmic^mt^m^^t^o mmft^mi'A ait. 

T 4 ^t^(D5l£5S®^^:&}g^t-5^Hl^^-r-5o il<DJ: 50 
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o fc. rn^^'^m- 4 a ti. jtii 1 e> ot^*^ 4 imk 
(D%mz^^t^rcib(Dymmm^^mis.\^x^^^. 
[0 0 2 8] ^*3. m^^^mi'A ali. mmftm^n 

a^ji^R}gMWffl®lHl#f)t^^^4 c tm^Ti^^ 

{i. 7tiiiAxtcw^m^coiimsinio{cii]gpjig^^f- 
U')/ ha« (lEiK^s : m 1 T'tt^0^) ±tc3^#^nT 

t^?)o ^-b>y hMffitti. !t#'l4£OS^?)^iS(D4)|iM 
Wffl(D|sl^7t^m?4 a, #14©S^?.tISS('Dll^.™ 
ffl<DIslSf7t^^?4 b. feJ:t;!i#14(DS^§^giS«OP3Jg 
MWfflc»lHlSf7t^^?4 c*^P3J^;5rip]ti:«}oTI5ite.n 

[0 0 2 9] S/c. -^CDPf^L^J^^ii 
0. ^ffO[n]fff7t^^^ 4 a~4 c;?3>&5iS^$nfcFjTa 
?4a^4bt4 ct(Dm(DmOi^^) It. »?^2 1 

*^e)®^g^^^:«^^^Ti){t■rs^ i mwi^z 2t ^otT 

t)n§o fcZ-cL, ^-lyy hlf^im^-^ri^C trj: 
[0 0 3 0] mim^m^A a^flLfc^mt. 77 1 

-tijiuyx (u u-ytmm : m 1 7^^^) 5\zxw5t 

So 77;*-- A;l/UyX5J±. ^<DHu{|iJ*;iS{iEBi:|5I^ 

So L/c*^^T. lelfif^^^?4 atCAIitbrcStmT 
3^^{i. 77;d--;^;HxyX5(^)®ffi(c4li1^<D)te?Si[ 

[0 0 3 1] **3. 77:^-- *;H^:/X5£DBUffl'Jl':^X 

m (.m 1 u:/XB¥) 5 a il^MlJ^>x^ (^2 u^x 

S7+>'3>'^7*3J;C;^2 V^7+~>n>'3^8A'!SHH 

^nTi/^s*^ tcommrmHi.^^ar?miz-o\^^xiri^ 
iyziy^i^xrjaoim^MULx. mimmBmcD 

[0 0 3 2] 77:j— *;HxyX5^^L?c:5t^{i. a 

wsjmm<DX~huyx misft^^f. ■ mzftm%) 9 

^ftLX. ^•f'r^tiJV^y7-^'l'-^tLX(D-r^'!7 

u\yyXT\y^ (^rcUy^^T-^uyX) lOicXM 

t^o v-r^Pb>X7wi oit. mmcs.-Dm^ic 
mmtnr!i^^(DiEmi!Tt)^^-r^wi^i^yXi3^^rj:^ 
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[0 0 3 3] CCX\ ■^^^aUyXTly-^^mf&t^ 

jESSf:'3^^-r5byxg^*^ssf«|{ciEH$nT lo 

V ^ ^ .i^-r-^-i' ^ p u :/X7 w « 7 7 -r 7 b > X Ihi 

-f'^puyXTb-Y 1 o^^ifi)c-r?)^/>uyX©ii>&^ 

[0 0 3 4] ^J5. ofiilti. Si57^¥^ P L tDffi©;^ 

U Si^?ie^?^PL(DVX^' (b^^^;l/) Mffl!j©g3Plg{ 

^s^Or^nlli^NA i <!;-r§i:$. o = NA i /NAo 20 
= R 2/R 1 tLTSe^nSo 

[0 0 3 5] fiL. m^wm<om'^s R2\t^%mk 

^iHfionST'SD. N A i t±MW7t^^(D®Ji:jgfi5t$ 

fmm^9\m^^<D±tt^rc{imx^h'o. nai 
•r?)RcD;^t?s/c{iitgfcioT^i6?)n?.rjfipS(T' so 

[0 0 3 6] PjT^®6CD{]iSt±X-AUyX9<D 

mmmj^iiLmojSimicmmtn. -^-r ^ p u y xz u-r 
1 0(DAMm^iX~L.uyX9(Dmim^mm.(Dm.mic 

met^-f^muyX7u^i o(oxMmt^Mnmc 

yX5<oSffii: -e-Y^pbyxz w 1 o<DXMmt^ 40 

Pb>X7W 1 0«A*tM±tctt, 77:i--;^>'bUy 

X 5 (Dmm t mm^c. tct^ axic^ Lrm>L> l 
Tc 4 •ocomm-' ^ ^ 4 m^(Dmw^m^-t^o 
[oo37]iiiiT% 4 mviomm^m^-r § ^s^©© 

Jgtt«lH]fif7t^.^? 4 a (D'^mci&^r^iiK H C THi 

yX9<D^^^gt{ctei¥LTffliK6tit^fL-r§o 
X-AuyX7<D,«^sig|<D^{l:«. ^\mk2 50 
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[0 0 3 8] v^'^PbyX7 W 1 0^«^-r?>#?S 

pvyXTW 1 oicx^LrzMmt^^cDm^biyyx 

yX7W 1 O'xOAifJie^tc.toTJgfig^nSM^i: 

^pUyX7W 1 0«. ^Jil*^^£DJtemca-^i.^T 
[0 0 3 9] V^^PUyX7 W 1 0(DmmMM^ 

B^i^nrc 4 ^:yc©r^^^?ii!!3^ e (oytmit. :3 yx y^t 

1 1 (Dmrnm^^ifTcr^. mmmmt l 
TiD-^x^y^-ryF 1 z^mmmcmBMt^o -^x^ 

[0 0 4 0] coLx. ^ytm^PKoytmAxtw. 

^t^W-M (XY¥ffi) rttc*5i^T'i7xMW^z:^7t;6<j 

XT-y-f-yyv • v\d:~hyf^ic\^rct>^^x. "^xm 
(D#®5tM^tc5* LT / - y ^-JS&^tcB)t-r 
5o <I(^)^^. •7X^M±T'(^MB>^nMi|?(DJg^^«IE;^Jg 
tJ:jai/^5gJgt»cT*3&tJ, v-t'^^nU'yX7W 1 0<D=&??1 
'b\^yX<Dm^m-^i^lEyjBiCjBi\^^^BVitrji^. 
[0 0 4 1] X+^y^TiaTti, l/^bf*;g)7.-r«> 

y • 7yK • X+-^y;^S(cLrcA^oT, VT.i'fccfcU* 
xM;&iSiJ7t^3^}cjht LT*a)i*j^®i?-&**^p, -i; x^N 
(0^mytmmcMLX■^xi7/^^-y:^x=^^'ymyt-t 

byX7U't' 1 0(D^W^buyX<o&immVii>!ititm 

[0 0 4 2] 03{i, miMmBmic:ISl^X7yt-tl 

jv V yx<r>mm V yxm tmmuyxmt <om<oymfi> 
icmm-^tirc2-D(D7^y=iy^<Dm^^m!!s&mc7jkt 
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+ i/ 3 7 *5 J; 0^ 2 V )i7 + :3 8 Jb^BSg^ n 

[0 0 4 3] ^1 Vitr+i/ny^^Ttt. ftmmicw-m 

^ ffi] l^- fio V 7. ^7 iijtc HttT'So V ® ^ [p] ^3- 

tcm 1 7°UXAa5M7 a i:, ■77.^Wc^M>&lR]ttM-3 

Ag|5«7 bi;A^61ifi)c?nTl/^§o ^1 ^UXAgPtJy 10 

w 7 b cDa^^s^;fM^*^ ^ 1 -fv XAgpw 7 a oihu^s 

[0 0 4 4] -r^^-s. ^2yi;XAa5^*7 ti^flt^s 
iff®t2-:3C7)¥ffi*^e>i#fi5c?n> "to^m mwo 

A X tcra -D r^m'^mimfS.-^n. mz-fv xa 
gp^^7 b*^)tli!iAxtfe^or0S$n, ^1 :/'jXAg|5 20 

*J7 acOIH]«SJff®i:^2:/';XAgW7 bOO^^SM 
[0 0 4 5] S;^c, ^2 V}i74^i^3y?^8l±. )^i!StJ 

XAgwa bi:A^p,<ifiK?nTi/^5„ mifvXL.^M 

8 acDIH]t^®f/f®t±2-3<D¥ffi*^P>^fi5c$n> ^cD^a 30 

avimmmii. m i xu xaspwb acDcatfcSJjrffiiiffi 

b£DflTO/fffife2 0(D¥ffi*^P>^^^n, ^<D3^i^{i 

X73|B]tCfo'-3T52t;TI/^?>c 

[0 0 4 6] STc. ati^n.mhXiC 

mmm t m 2 x u xl.^m b b oavimmm t (ommfo^ 
^m^mj^-^nri^^o ^2 vii7+>'3y?^8(DP^ii 40 

[0 0 4 7] ccz\ Mi^t^mvimiffmta^mtffm 
^7^^um2ymT^iy=iyfk8 it^r^m^ tLx 

'iiwm^tLxmmr^ijK xisi^K^^x^-LJL^ 
x^^y^st^tLxmmt^o ^2v?i7+i/3y 50 
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^X}£-h:ri^7s^^y'^~tLXmmt^o 
[0 0 4 8] E14«. lll^Sg}^il®4jiMB^(i:feV^T 

i^^-^n^r.:k^Mictit^x~L.uyX(Dim^mm 
■t^mx$>^o mim^mm<oAmmmxii:. x-au 

yX9cD^,i^sg^*^^{i:-r^i:. 4-Do:,mm(Dm^m 

4 2 a~4 2 d;!}^t.MfiX$n§ 4li«©r:^^2iico^^^ 

^mfS.-t^Fim^(D^myim4 2 a~4 2 d*^ P3}g*^ 
^^itLfc$s^Sl^AX^4>.L^i:L/^:P3(^)S;^IpI^c^^^o 
x^mt^o 

[0 0 4 9] =tLX. mtm<D^mj^mA 2 a~4 2 d 

(Dt^i'b}^ t mm(D^mytm 4 3 a ~ 4 3 d ©^f'L,^^^ t 

^®J£D(p] t «X- A U y X 9 (D^^i^^O^ib^C fe#-r 
§0 Sfc> ^{kBU<7)=&ffi7tj!S4 2 a~4 2 d^^lfiAX 

A^e>i,jitf^^iffc. mm(D^mytm4 3 a~4 3 d^ 

7l6aAXA^?>miy^Jti:^'«^Ll\ <loLX. X-A 
l-'>'X9(D*feASS§ll^^{l:$^i:§i:i:ti:j;t). 4@t»ctD 

4-3«ffi7^!®{cnM-r§n®tts) ^^{t^-a-^ct^ 
<^£o^s (4ocD®)^jii{cng-r?)P3(Dii^) 

c 0 0 5 0 ] 0 5 ig 1 mmBmn 4 mmmi^^^^x 

umzvm7^i^^yjk(Dim^mmtmx$>^o m 
ivm7^i/ay^7<omm(Dmtici^-:>x. m^se 

t)\ m^ffi 6 ^(Dxmyt^(Dx:^mcY^^ tcXMnmit 

mtt^o t(DBM. 0 5 (a) iCT^moiC. 4 0(D 

Pim^(Dmytm4 4 a~4 4 dii. zyji^icimmbfji 
^^t)\ ^(Dmviis^u±f^^mnLrci^txis{^K^ 
':>x^mAx:^mf^.xtimz^mt^o -r^^^-^. mi 
vm7^y:=iy^7 (ommij'^mxr^ t. m^WA 4 b 

fc<fct>'4 4 ct±-X:^|p]tC^i!)L. ffi}t2li4 4 a:}3ckt>' 

4 4dti+x:i^iP]{c^®i-rSo 

[0 0 5 1] |g2 V^74^i^=i>lS8CDP^PSC[)^ 

fbfcffoT. mSffi6'\tDAm^©x:6'[Rj(i:fc}o/cA 

ti:}»ofcA*t^Sti^{b-rs, ^(omm. ms (b) 

^■r.};^^;:, 4-DC0FiB'^<DmytM4 4 a'-4 4 dit. 
x:f3\^[amW]Lrj:\,^-h\ ^(OB^^^if±t'^^mn 
L/C s $ z ;^(S)^i:^^}o xftmA X ^m/x^xamc^m-r 
-r^t"-^. m2vm7^iy=iy^8(ofmif^u.±-r 

^t. mytU4 4 at3j;a°4 4 b^±+Z75^IR]^i::^i)L^ 
ffi7tii4 4 c*5<fcD"4 4 dti-Z73|p]{C^i;f'So 

[0 0 5 2] ^1 V!g7+^>=Iy3^7£DP^ilt5 

J:t;s 2 V?i74^S/n yi^ 8 t {c^fb-r 5 

mmm6^(DXM^M(ox:^\^ic-^-DrcXMn&^ 
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ms (c) iCTjkt^OltC, #S^i^,4 4 a~4 4 d 

[p]*5J;ilf-X:^fp]tr^litjL. mftUA 4 dt±-Z;^i^*3 

^if+xi5\^ic^m-r^o 10 

[0 0 5 3] CoLT. m\ y'MT^iy^y^l . %2 
V ^ 7 + 3 y 3^ 8 *3 ck O'X- A U y X' 9 t i 

tcti^iJIS^t^.i.o 20 
[0 0 5 4] ^CT\ m 1 ^SSJg^-eti, 4 
lel^7ie#^?4 a }l LT, SS^OlslSfTfe 

zms^) ^^jg^^nso sfc, m2©4^fi^qgffliHi^ 

n § ff^ X ;5 (S]tc jtio TIBSV ^fiM^tc I, J: 3 
4lil^(Dr^)l£?li*^}gf£^nSo m3(D4M 
^ffllelfff)t^^?{CctO. 4 0©ffi)t^^,<^)^t^.i:^^*ig^ 30 

[0 0 5 5] C 5 LT. mi ^fiSJ^^O 4 jSMB^T'ti, 
Hi V^74^i/n>^7^m2 V}i7+$^=iy|^8tcj; 

ttcDM^S 3 an© 4 ®M^ffl|5]#f)t^^?;&^ffl-r« 

[0 0 5 6] i;C5T% BuaSL/ccfc^lC, BStt^^^? 40 

f/f7t^^^4 a(C{-^^T[H]iff7t^^^4 b^M^TtKff 

[0 0 5 7] mmmm(r>m\%^m=^ A ^\z'xxxm 
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ecDTieti^ {5{?TO7t^t^oT77;j--;^;Hx>'X5 
X7U-1' 1 0(DXMmiC. ^mAX^^^'btLfcmm 

\:.%^m:-^t^-jm:m. trs.\^^%mkxit^iL^>i 

Co 0 5 8] 06«. m 1 %m'm.(m^wm.^\^x 
mfS.-sti^ -Aytmi^nt § x- a u y xcoim ^mm 

yX90mj^Mm^mx-s^^ctic^o. wmmcm 

t^st^t. mm^<D-'A^mii. X-Al>yX9 

[0 0 5 9] 0 7 ti. m\ mmBm(Dmwmm^ci5h^x 

tfm2ym7^iy:ny3f,(oim^mmt^mx^^o ± 
j&Ltc^'yiz. miym7^iy=iy^7(omm<D^itic 

mimitLfii,^t)\ p}\&mB^(DXMytM(Dxyj[^ic^ 
■DrcXMMmimitt^o ^^Dias. 07 (a) t^-r 

<fc ^ tc, fi=^t^(Dri>JJtai 6 0a ^m^t^ 4 0<Dra^ 

n?fllt>c£0=S-ffi7t!gi6 1-6 4 ti. Z;^[S]fcti^i)L^v^ 
*^X:^lB]fcfe^-^T)t$iliAX^^A.T^m;:^i!)1-?.o t 

miym7^iy:^y^7(D?smti^i&xt^t. 

mytUG 1 t5J;t/6 3{i-X:)?|Blti^i!jL> M7ti®6 2 

^ocfc^e 4ti+X73i^tc^ii)-r^o 
[0 0 6 0] -7j. mzym7^y:=iy^8(Dmm<DM 
itir:^-DX. m^m6^<DX^ytM(Dx:f3\^{zrt^-Drcx 
mnmirimtL^\^^i3\ m^me^coxMfeMo^zi^i^ 
Kr^-^rcx^nmmitt^o ^©iss. (b) t 

^•rj;-5tc. #ffiy6M6 1-6 4t±. x:?^fp]tt±;^i!jb 
^v^*^ z :j^[p]t^^o TTidfai A x^^A.-e^\f$5^tc^Kj-r 

-r^t)^, ^2 Vjg7+i>3>'lS8^DF^|i||*^^S;>c■r 
^fc. ffiTtMe 1 fcj;u^6 2^i+z;^[R]^c^®IL^ ffi3t 
ji6 3 fed; a* 6 4l,i-ZlJ^lcl^mt^o 

[0 0 6 1] ^etc, ^1 vii74^>'3y3^7tDr^PS4o 
J; 2 V}i7+i^3 8 op^Pii^i: {i:^{k-r;5 

t. m^m6^(DxmftM(Dxi5\^icr^-orcxmnmis 
^ifzy5\^iiiY^-Drcx^f^miiti.icmtt^o 

mi (c) fc^-r<fc9ti:, ^ffi^j!i6 1~6 4«, 
Z7^|Rlt3j;D*X:^|p]tC?fJoT^WA X^M/oT**tifi;(Ci^ 
ift-r^o f^t^-^. ^1 V^74^>'3y3^7«DP^PS*3cfc 

a'^ 2 vri7+i/n a (orsmffiKXt ^ mytm 

6 1 «+Z;^|6]feJ;C/-X:^(pl{c^SjL. ffi)t?!?,6 2 « 

+ z:^[Sjt5j;?>-+x;^[pi{c:^i!jU m9tm6 3ii-z:^ 
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[0 0 6 2] \^jL±. m 1 mmmmcom^mmicis^f^m 

;b'«nTHg-efe§o ftft6^t(±, 0 7 (c) t,Tx-rmiti:*5 

v^T, x-i.uyX9^i^mt-^^t. rct^imytm lo 

[0 0 6 3] 4feBS^ffl(D[51#f^^^?4 aS 

fcti^w^ffloiHii/TTt^^^ 4 b K^^xviBmmm 
7yt-ti)i]yyX5(Dm.micF]Byi(Dm^mi&ifi^m 

[0 0 6 4] 7yit-tl)\^\yyX5^i\\.rz^mt. X 

xnM^ti^mmtmmm^m'7^^^^t^=.:kyt 

[0 0 6 5] ^ 1 ^mmm(Dmmmxii. wmmx-m so 
m^nrzPiBm(D=.:kytmfj\ x-L.u>X9CDm!km 

1 mmmm<Dmmmxii. x-i^uyx 9 omMmM. 

[0 0 6 6] 08 m\mmmm(OFiBmmicis\,^x 

r^m2vm7=^iy::iy^.(Dim^mm-r^mxh^o m 
1 nmBm(DP]mmmxit. m i ymr^i^-i yjkio 4o 

-'Aftm^mfS.-t^ 4 o(DH^nt^coa^j!i e e a ~ e 

6dcD^^> ffi7lci^>6 6 a*3cfct;6 6 cti-X75"fp]tc;^ 

■So 

[0 0 6 7] ^2 Vii7+->3>'2^8cDF.gPBA^M 

;^-r?>i:. 08 (b) t^-rj;9(c, ffiJtilES 6 a ^34; 
a'6 6 bti+Z:^[p]{c^®lL. ®7tilg6 6 c^ocfcl^e 6 

3^7<DP^|!S^od;t>'M2 Vii7+->ny3^8<DF^Il*^i:t> 50 
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lzU.±t^t. ms U) {C^-Ti^tC, ®^?l?.6 6a 
ti+Z7^|p]43j;D'-X;^lp]Jc:^i!)U Di^if.6 6b{±+ 

zy5\^^i^rj+xi]mz^mu mftme di-zy] 

(p]*3j:t>'-X73[B]fc^B)L. ffiT^Me 6 dti:-Z7]|p]*3 
^ZJr+Xy5\^lC^mt^o H^LX. 40<D?4jxt/c4 

[0 0 6 8] m 1 ^SSmicDRJgMB^tCfett^^ 

1 V}i7+i/=iy3^7*5j;tf^2 V?i74^S/3y^8CD 

vmti^h^. ^cx. mmmmmxit, Fimm.mm<o 

^m^^m^xh^^o 

[0 0 6 9] -r^^-&. mi^mmmxit. -yjcop^m 

0. l^o^O. 9 5) Xom^^mt^Ctti^aimiC 
[0 0 7 0] iHT. m 1 ^]5Smifc:*3tt^MB^*f4^0^ 

'ot^mi^^j:Eic^\'^xMwmmmt^o s-r. 

•yy • 7:/K • v\^~h:^j^^^tciiX'ry-X'ryh' • 

fCBITSIf iitiK ^-jn- t"cDA;':¥S 2 0^ 
iftLxum^z 1 (i:A:t;?nSo $iM2 1 

ecOA;'jtfS^LTIE»)^2 2-2 6tCJiS^$iJffl]{i^ 

[0 0 7 1] t^t>-^. mm^jimmm^^um^mmo 

'^tx4 mmmr 5 issi^^ 2 2 tisijp^^ 2 1 e 
<D}g^ts^x^T 4 m^mmoMmyt^mT- 4 a ^mb^ 

U&J^Z 1 :^)^e.o:)Ji^{cao"v>T74^v^r3>?S7*3,fct; 

8 toF^PS^^^ u mmjk 2 3 iiiijiJi^ 2 1 & 
fc. mm^.zAit. m'^^z 1 *^ecom^{cs-itv^Tjs 

^7t^^^ P L cDoI^F»iPigi D ^IBS)-r §0 
[0 0 7 2] ^etC. it^^tCjSCT. |gl!)l^2 Sfcckt; 

2 6 CI: 15 7+i/3 >^ 7 fe<tt; 8 ®F^BI^^{k^ -frfc 

0. mm^.z3ic^i:)X~i.uyX9(omMm^mt 
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^i^(D±^-^ ^xuB^ (^m) . mym 
[0 0 7 3] sfcs mm^mmm^^tfmi;?.mm(oi,t 
yt^^^imm^isbt^o ^lt. mm.(Dmm^^t^n 10 
(D~:-mm^'i^^rc!!biz^ mm^ 2 5 *5<);tf 2 e 

[0 0 7 4] it^gtcjsi:T. mm^25^^u 
2 6fc:j;07^'>=iy|^7*3c);O'8cop^ll^g{t:$-ii/'c 20 

[0 0 7 5] -^^ic. mmrs:mim:ss^ifmi^MM(Di, so 
4 c^mm^^^ic&mm^r^o ^lt. mm<Dmm 

/c{± 2 ^i4^(Dr:^7ti^,>&f#^/ts^tc. fgid^^ 2 5 isxrj 

2 6^tf^mJ^Z 1 *>?)<Djg^tS^l/^T7+i/3>?^7 

^^rj8(Dmm^m^b. m.m^2 3imm^2 i^^e 

?)o S/c. «5S2 4t±. 3jlJ®l^2 1 7b^?)<Dji^trS-J 40 

[0 0 7 6] $P>t, 'Z^^lCJtl^r. |gi)3^2 5*5J;?>* 
2 6 (c J; D 7+i>3 >^ 7 cfc 8 ©P^ ^^^{k^^irc 

0 V mm^. 2 3ic^K)X-L.iyyX9 (DMi^^m^mit 

^-lirfcti-rSiiiitCcfct). v-f ^pUyX7b'C 1 0(D 

fit) , m^micm^n^&m^m(D&m. mm. 50 
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[0 0 7 7] ^*3. mi mmmmM. ytmmt-^ibm 
ci:feT-*?>o src, #7^i/=iy3^7*3<fci;8-e«. 

[0 0 7 8] 0 9tt. *fgB^^Dm2^»ll^C:^)^;^^§H?, 

h=bo i/c, 010(4, ^2^SgmitC*3V>T77;i-- 
*;l/b>'X03tiKiti(ciBfi?nfcP3ill7+i^3y^fc^ 

t>*V^74^i^3>'lS<D^ifi)c^«BS6^}C^-rf4M0T"fe 
5o ^2^i5gmiti. ^lllSgmii:^«<Dlifi5c^^-r 

§0 LA^L^^o^e. mimmmmxHt77^~ti;vuy 

X 5 O^^tt" 2 V }i7+ 3 >I^*^BHS^ tlT 
5©(j:*tU ^2^M$®-?(i io£DRft7+->3y3^ 

1 1 -Do^vmr^iyzjy^fittwmtnxh-^^j^t^m I 
mmmmtm^mci^mLx\,^:^o j-;^t, ^i^m^s 
tcommmcmuLx. m2mmmm^mmir^o 
[0 0 7 9] mznmmmx-ii. m 1 oicTiKt^oic. 

77t-tlJlUyX5(Dmim\yyXm5 a h^MX^yX 
P5 bii<DP^<D7ti^t|qjc. ^iiffliJ;b^ajiM{i:. P3it7+'> 
nyi^i 4feJ;t;v}i7+i/3y|^i 5*'<gam$tiTi/^ 

ipffi^ ip] X ^ fij fc la RUt^o/aj/f ffi^ In] re 

^ 1 7°>JXi.gP*^ 1 4 a x'X^'ffliJ^C^S^f^lj-M'O 
)tiiiH!J(CiOiRgl^^c7DHIffffi^|plttfcll 2 T'U Xh.UVi 1 

4 b t;b^P.|gi3ic^nTl/^§o 

[0 0 8 0] ^LT. ^1 :/UXAgi5^^ 1 4 aCDHRil 

wymsmh'm2-X')Xhm^\ 4 b tDAR^t^ctDHijf 

SAc. mi yUXAgPMl 4 a^^^fiAXtnfp^oT 
^i)nI^tr«jS$n> m2yUXAg|5Ml 4 b*^7t|[l|A 
Xttl^oTll^^n. ^1 T'UXAgP^J 1 4 aCOHRii 

^^iofflfifffit^2 7''jXAgpMi 4 \i<r>{hvmm)WS\ 

Mt(Dfmif'^mm^-^^x\^^o vm7^'y::iy^, 

1 4 (DPa^UcD^fkti. Mm^2 1 /b^&coJi^ta-ii'i/AT 

mi'^t^mm^2 7{cj;t3ff^n-So 

Co 0 8 1 ] C c:T% ^ 1 T^U XAgP*^ 1 4 a <DlHIRit 

mminrntm 2 yv xaspm 1 4 b^ooRnt^cSfifSi; 
umi^m^tLxi^mu mf&tEti^4mm<D-:kyt 

Ml 4 a©lH]Ril4^®Jifffii:m2yUXAgPMl 4 btD 

4(4, ^^t>i^^\i~L.ji^x/^y^-tbxmm-r^o 
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[0 0 8 2] $fc. vmT^-y=iy^i sit. mimm 

^mrcm i ^uxi^gw 1 5 a i:. vt^^wcto^ 
2 -fv xi.^^ 1 5 b fc*^p)^ifiK$nTv^^o m 1 -fv 

2 fv XL.m 1 5 b (Davimmmit. m 1 x^su 

■r^ i:^ 1 :/U Xh^ift 1 5 a<DIHl^fflSfffii:tiM6^ti: 

[0 0 8 3] f^^-^^ mzfvxis^ui shcoavi 

5 atimmAXicf^^xm^-^n. ^zrvxi^mn 
5 b*^)^«iAXKK>oTi^i!ioitgtcii^$n. mi-:rv 
XLn^u 1 5 a (DB^mmmtm 2 fv Xhmi 1 5 b 

^y:ny^l bommomtU. UiS^JhZ l*^&(Djg^ 20 

[0 0 8 4] cliir'. ^[S]-r§iHit^®ijfffitat^Mfrffl 

5 liW¥S«i: Lxmmu B^tti^ 4m^<D-A 
m^'t&^r\f:~h:3i^x^^y'$r~tLxmmt^o ^ 

Il9*3ckt/01 Ot^-t±. VfiT+v-ny^l 5t)^^ 30 

%*-r§;?)^ m2vmY=^y=iyn^8 t^m^tLx 
[0 0 8 5] 0 1 Hi. mzmmmm<D4mm.micish^ 

^UiB^t^ HIT'S ^2^SgJgS©4lSM^T'{i. P3 

mr^y^iyj^i 4(Dmm^i^i^-^'^^<it{cj;:0. 4 

<i«(Oz::^^)^il?<^«^-ri,Rjgi^(D^E7ti!^,4 O a~4 

0 d A X*ct3;Lxi: LfcRO^^ltlt^oT^l.T^'N 

^mt^tt^ic. ^oB'^Kti^Fimm^^mFiBmc^ 40 
4 0 d(D^>b!^tmm(Dmpim^(D^m^m4 1 a~ 
(D^W]mmiiFim7^y:^y^.i 4(Dmmic^^t^o 

[0 0 8 6] ^re.{c, mtm<OFiBili<D^m^m4 0 a 

-4 od^^m kxt^^^]i,tsnm (TtfSAXA^e^ffi 
jf6m4 0a~4o^(o-tj<Dmm-b^^ji-tnm t. mt 
m(Dmmm(o^m^m4 1 a~4 1 d^m^Axii^ib 

^jig 4 0 a ~ 4 0 d (om^ts mtm<DmnBVi(D^m 50 
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ytm4 1 a~4 1 d(OymAX^f^l^tLrzFi<Dmif\^ 

mytM4 1 a~4 1 d(Dfe^Ax^'p'btLrcFi(omi] 

4 0 a~4 0d©ESfcnit74^>'3>'3^1 4(Dmmt 
[0 0 8 7] LTcti^-oT. P3^7+~>=i>'^ 1 4 ©f^ffi 

^comycmt-^&mf&-^rL?> 4m^(0-AytmicmitL. 

<Dr.^k^m(Dmi. 4-D<Dmytmicn!^t^Fi<Dmmt 
[H^tomtDi /ztLxm&in^o trc, 4iit(ccD 

[0 0 8 8] j-:^±(Dj;9Jc:, ^zmmBm<D4mmmx 

4 ffiMHi^fflmf/TTt^*^ 4 a t i: 

Pjtl7'^>'a^/3^i 4, vm7^y=iy¥ki 5. 

^x^^l^tt^Fim:^(Dmmc^\^^r. ^m^m(oi{L 

[0 0 8 9] 01 2«, mzmmBm<Dmmm.mic:fs\^^ 
rB^^ti^=-^kytmcici-r^vim7^'y=iy%(oi^m 

^(D-^kytmit. Pim7^y::iymi 4(Dimicj;iO. 

[0 0 9 0] b*^L^*^'p>. mmiai. yt^mtf±mi 
micjio. Fim7^y::iyjki 4ic^^mwa:(Dm.w.m. 
miammf)^$)^. t^x\ ^zmimmxit. m^m 
mm<omnft^m^4 b t lt, ^^(D^rj^T^zmmco 
m^9t^m^^m^x\.^^, -r^^-^s m2^mBmx 

0. 5-0. 6 8<Dii5HT-Sim^^M-rS<DJC3iL/c 

(Dmmmmmmtnyt^m^icx*). rct^i^o. 6 8~ 
0. scoi^rnxmrnt^^^t^oicmLrcm^^mt 

"^mmmmffx^^m^cDmmicxo. o. 5-0. 8® 
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[0091] &L±(D^oic, m2nmBm<omwmmx' 

^4^(Dz:i^7tej®^^?,M4a^tctf ens 2S^^<Dr:^^^M 10 

[0 0 9 2] $^2mmmm<Dvmfmx'\,t. i 

ooViiT+v'^yi^l 5 L*^iafi^nTV^^i/^©T% 
y^i 4. ViiT^^v-ny^ 1 5. ^XXSX-LlyyX 

f*:6^^;«;:t$> h^^^^mm^niLwmti'fbmj^mL 20 
[0 0 9 3] E) 1 3ti, ifm\(o^znmBm\^ti-'ti'^ 

1 0) K\-%xx. nmKmm(D:^y7-^ti)\'-<yT^''\y 
mimmmmtm^ff^icmmLxi^^, wt> mmm 30 
[0 0 9 4] msmmmmxii. -^^^uwyxru^ 

1 Ofi:f^;^TD-y KS-l'y-ri^b-^r? O^SSHLTt/^ 

^ctizMitLx. ^ifr^mm^^tu^yh'm^yi'ir 

uyxi K ^2[H]J/T7^^^? i^fcii-^^^uuyx 
7\y-f) 7 2. ^oitf-fyr/'y hUyX7 3«:BBMLT 

H^nrv^So 40 
[0 0 9 5] C!ix\ X-AUyX7 1 ^Omifflim 

ffm^^<fifi;b^^ 2 ^mft^mj- 7 2 offiH ms-^t 

Set ■5{cEB^nTi/^?>o =4*5. X-i^bvX? KDJi 

^mm(Dmtii. mm%2 it^'^com^icm'^h^xmi^ 

■r?>igS)?^2 9(Ccfc0fTt)ni>o $fc. -(yfyhuy 

X7 3«. ^(DHuilL«jS{itB^^^2[5|fif3^¥S?7 2<D 
{uBi:<J(£-aLfio^(Dt^{im^fi[B7b^n -y KSJ^ y 
x^b-^f 7 OtDAI^iB<D{igi:{S{?-gjt§<}:^{cga 
g^nxl/^So 50 
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[0 0 9 6] P-y F§J-ryx^*b-^7 Oti. ^^iJv 

x^m^<D^^ rj:m^mm^^rji^nmmm<o:^''7x 

•y Vm^yy-^'ly-^ 7 OizXmLfcytMMmKMic 

mj:mKm-:>x^m<D9tm.mti^ibrj::^r.^^ytm'^mfS.t 

[0 0 9 7] bfc^^oT. ^ 3 ^imm<D 4 g^B^ 
7t**\ X-AbyX7 1^/^LT, m 2 [HltiTTt^^? 

7 2±tc4ii4^ (ii^t*c*fctiRff^t^) omm^mm- 

hUyX7 3^:n-LT. P>y F^-rVxiJ^U-iSf 7 0© 

AW®©ifif^tm)t-r5o 0 1 4tt. ll3^Sgff^^}cfc 

[0 09 8] 01 4 (a) \Z7rst^0\Z. W.2m^^^ 
^?7 2A^SBH^nTv^&v^^-&. X-KUyX7 1 *3 
cfcO^-ry^-y hl-yX7 3>?r/rt;c^«*\ py FSi' 
y^>^-|^_>j,7 0(7)A*tffi7 0 a±t£:*3V>Ti3{?-^S{;: 
^3l£-rS, ^(Digm. P>y FS-l'>x^U~iS?7 OtoJ; 

o) . mmmi'£mmm:'^^^hifx^rji<^rj:'oXLt. 

[0 0 9 9] ^dT. m3^fi!6Jg^T'{i> ^^fliii^? 

t\.x(Dmzm^n.^m^7 2^-ry7'>y huyX7 a 

4 (b) (C^-Tct^f::, m2l5I^)^^^i^7 2^/^LT 

^S($n/C7t^;!j^ -<yfyY\yyX7 3^i\LX. P 
•y Fiy-ryr^>-^?7 0C7)AM7 0 a±ti:*3l/^Tm 

m^n^ctij'^x^^o 

[0 10 0] P-y FS^yr^b-^f 7 0{cj:t3^iOA 

#fwcj^fi5t?nrc4st*c (.mw^^rcimjBW cd-^m 
vx^y-7-r>Fi 2fecfca'^^7te¥^i 3^/rtT. 
f^smmmmxit. x-LuyX7 1 cdmhij^^x 

P7 1 a <tfMlJbVXS¥7 1 h t(Dm(Dyt^^iC^ ^tU 

mij'ibmic^ mivmT^i^^y^T^xumzvmr 
[0 10 1] Lrcf^-DX. ^3mmmm(D4mmmici3 
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[0 10 2] S/c. B3^ffi}g^cD^^M0^ti:t3i^rt> 

4 b^S«?W^cffl^,^§i:^;^,^c, m v}g7=^^s^n:/|^ 10 

7. ^2 V?i7^>'3y3^8. *3j:t;X-AbyX7 l 

[0 10 3] ^3^SiSJgffi<DRJ^BgB^{C*3l/^T 

^7. m2 V}i74-'>3y5^8. feJiO'X-AUyX? 20 
1 ffl mm -r 5 c <}; (9 . R J^tlctO - ^>[^M£0^ 
<*6^^;*:t$. S^iH*Rjei^oz:i^7tjl^.A^6M^fee^{c 
f# 6 ti ^ 2 i^^tM S /t t± 4 1i4^(Dz::^^^i!^.*<i 

[0 10 4] 0^^«IiiSbrc*\ llZSIilJg^te: 

^DlyyX7W 1 0) (c-f-t^T. i^ffiS&ifMtD:i-y-f 
>(fsiV^yT'fV~^ Cay KS-r>x^^-^7 0) 

^fflV^§^4||jlJgSitolHgT$.i)o CcDti-e-. BJ/tt^ 30 
¥^?4^P<y Fiyi'y-r^'b-^7 0 fccDP^cD^SS>4i 

(Sfc{iv>r^ppi^X7W) 7 2, :}3j;t;>r> 

M/yX7 3^gBfi-r§.^(i^3llj6S}B^tIol^iT 
1 4, VM74^i/:3y3^ 1 5, *5<ti;X-Ab:/X7 1 

[0105] i:a±(o^ 9 tc. ^1 ^mmm-m 4 sisgjg 40 
Sfcfev^T, wmr^-y^iy^ (7, ssfc^i 5) (d 

■7X^M±(Oit3:2-r^-;^[S] (x;^[S):tej;i;Y:^ 

1/ ti^ ^ ^ - :^|o]14;b^^ ^ 7. ^ M±cDll3^-r S - 
[0 10 6] **5, -^(DVji7+>':3>3^7fecfc(aF8 

y- (DRAM^f) (D^jy^^y-f-xmcmmm so 
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T'^-5o Sfc. Rg|7+S/=i>?^ 1 4i:lO0V?i7 + 

a :/|^ 1 5 i: ^ctt^ii ^ fc^ 2 ^figJK^fe J: c;^ 4 ^ 

)5S?^®«, Di?>y^'x;WX (MPU^^f) OVV-f^ 

ikt-^owmy^iy::2y^^t=^m^rcmBm'^'^m'e 

[0 10 7] i^fc, ^||SimBti:*5lt?>*fgB^®^ili6^ 
V?i7+S/nv^7 (^17+->n>'^) 

e.ii(c, %mhxinYa':>xumn^\m^tntcm i y 

UXAg|5^7ai:. ^«l|AXtC?»oT@^$tirc^2y 
UXAg|5*j7 b^:*^t>^^^t^Tv^§o Src> lg2V}i 

7+>'3>l^8 (^2 7i^>'3>'^) ti. )^ii{|ij*^e>^B 
{c. 7^fAAX{r?aoTaS$;|afc^l yuXAgp^S a 

^rnkxizY^-Dx^mnm^mj^-^^tcw, 2 7u x 

[0 10 8] iIC0J:^tC. ^mSimiTti. ^1 MM 
74^i/n>3^ 7 fejct;^ 2 Vif 7^i/r]>|^ 8 ^iPfig-T 
§4OC0yUXAg|5*^ (7 a, 7 b, 8 a, 8 b) 

5^ffiiJtcEa^nrc2 0£D:/uxAgi5t* (7 a. 8 

b) mmkx\uY^'DX'^wmm\mj&-^n. mwm 

§^tirc20(D7°'JXAgP^ (7 b, 8 a) ^b^T^WAX 

8 b:^^mAxicm-:>x^m-s'^^tctbcDm2^mmm 

[0 10 9] s^c. ^2^ai?g® im4mmBmxi>'is\ 

ym It. Mmmti-^^mic^ ^mAXicr^-Dx^m^m 
icmf&tnrcm i xv xasp^ 1 4 a i:. a xtc^p^ 

X^^^c Sfc. V^7+S/3>'3^1 5 (^2 7+'>3y 

5^) ytmmij-'Mc. ^mAxicrt^-^xm^^ntc 
m 1 yyxAgptj 1 5 a i:, ^mAxicm^T^m^m 
fc^^^nrc^2 yuxAgut^ 1 5 b tti^i^mm^nx 

[0 1 10] CCD^^IC. mZ^MBmXIri.. RII7+ 
S/ziy3^i 4 43J;t;v^7+>'ny|^i 5^miS.t^4 
^(DXVXL.mi il 4 a, 14 b, 15 a, 15 b) 
^iPJjti:@aB^tifc2ocD:/UXAgp*^ (i 4 

a, 1 5h) ttmmAXicm-ox^m^micmf^-^n. 

rtW^:gBH^nfc2o<7)7';XAgP^^ (14 b, 15 

a) ti^miAxicr^^xmmttix\,^^o ^©ss^. ^ 

2||)5(imffifc:fel/^Tt„ ^ 1 XVXA3U 1 4 a^TtSil 
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[0 1 1 1] ^*3. ^i^ssmiT-ti. 01 5fc^-r* 

8 *i^A)c-r -5 4 O(0:/U XASPM (7a. 7b. 8 

a. sb) (Do^. %mkx\^zm-oxm-^^nrz.^m(o lo 

2 0(D7UXi*gP^^ (7 b, 8 a ) ^— f^Wf^ 1 OOX 
U XLmi 7 a 8 b t LXB&t^ C ttm^ L\,\ C 

(Dmm^x*). ^1 v}i7+->3vi^7fcit;^2 v?i 

m2^i6Smiti:*3tt^Rll7+i^=i>^l^ 1 4$3j:D*VP 
7:^^->=i>^l S^mf^t^iA-DCDyVXl.^^ (1 4 
a. 14 b. 15 a. 1 5 b) cDd ^SSA XtC^p^o 20 
T@^?n/crtM<0 2O£0yUXAg|5M (14 b. 15 

[0 1 1 2] 01 6li. Ri|7+->=iy|^*3J:C;v?i7 

rc, 01 7«. Ril7+i^ay|^<7)R0t«iafiTffi(73]I;^ 
MfS L Tfl^fi)c^ RJg4^<Di5^^*3 J; a V ^7 4^ -> 

•So 

[0 1 13] m2yUXAa31^^cA#tLfc>t^{i. ^(D 

mifrim^mtcm. m&AxicMLrmiicmm-^n 
5o ctoiit, mz-fvxM.&m-'ibmiAxiztiLr 

^mc%itii-^n^ftm(DytmAxf3-^ib(Dm^h2t. ye 
mAXiciibrmjicm 1 ■/vxL.n^u^xmt^yem 

(Oyt^AXio>^(DMth I tOmtAh i=h2-h 40 

1) fc^So n&tt is^m-.m) :^AcD^ (1) T'^ 
[ifi]_ 

a=sin' {n xsin (9 0-0) } +8-90 
=sin"' (n XCOS0) +0-9 0 (1) 
[0 114] CCr\ 7+>'3^/2^cD^l yUX 

i.gi5«*5 j;o*m 2 -/'J XL.^$i^mi^ir^yt^mn<Dm 

1 LT A r Fx+S/vb— »f-^jli (i^g 1 9 3 
n m) ^fflV^^^-g-, ^etC-a§egtc:«C?IJ^tf 2 0 0 n 50 
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^5 (C a F2) ^ffll,^T#7+S/=iy3^ (7. 8, 1 

4, 15) ^Bj&t^ctKi:^. u—^-mcti-r^ 

[0 115] A h{i. i^<7>^ (2) T'^^nS, 

Ah = AxL (2) 

A= (tanox tan0) / (tan0-tana) 
CO 1 16] !icr\ Hi. #7^^'>3>I^Ju*5lt5ll 

1 xuxL.^iti<omiffmtmz:fvxhm^(omifimt 

©TtfftAXfc^orcran (01 6^#M) T-s^o ?e. 

2 0tt. Ril7+i^n>'^ti:*3tt§Rilt*c®^ffi« 

[0 1 1 7] ^ii5T% m I mmmmommmiz^^^ 
mi Vji7+i^3y3^7©mi :/uXLa5M7 ao 

ffl^ffii:m2X>jXAgpM7 b<Dmmmt(Dfm^^xs 
m2wm7^y^y^8CDmi-fvxL.^^8a<Dm^ 
mtmzf') XAgPM 8 b (DBiffE ^ ©p^Pi tern 

^cDF»i:^^$n/cJ^^. ■7^i;alyyX7U-( 1 0 
7 (a) ^u^-r<):9tc, mi V?t7^^>3y^7*5J:l>' 

mzvm7^iyay^8(ov^^mifxm(DmmicnjinL 
ri-^vi(DBmm (0*. ?gatsii?Tv7^-r) ^^j^sg^n 

So 

[0 1 18] $fc. m2^MmicDP3tf^MB^tC$3l/^T. 
Rii7+v'3>'3^ 1 4 Om 1 ^'J XASW 1 4 a Oja^ir 

®tm2XuxAgPMi 4 hom^mtoymmts^m^cD 
F^ntc^^^nfc^-a-, v-r^ouyX7 w i o<om 

(b) fcS^-TJc^ti:. Ril7^~>3y|fei 4cORiit»cJa 

[0 119] iKDJi-a-. •7-r^auyX7I/-i' 1 OOti 
iiM;^ffitcjg^^n§RJ^4^cDz:^^)^z!iOjtgD 1 

i^<D^ (3) -C^^nSo Sfc. 

^D2«. (4) T'^^n^o 

[S(2] 

D 1 =2 X f 3 X (f , xsin^r^ ) /f J (3) 
D2 = 2XAhX f3/f2 
= 2XAxLXf3/f2 (4) 
[0 12 0] iluT's 7t^^gl^?i:LT© 
(51^7ie^^?4®a;*;|llfjfft-e&So S/c. f.t±. 7 

7+-*;i/UyX cmi^^lS) ^<r>mm\yyXM (m 

ll^yXSP) 5 a®^j;^IEgi7?fe§o ^^.^c. 

7yii—ti)\y\yyX5 <D'm\ vyxm (m 2 b yxm) 

5 b<D^^lgitT'SSo S/c. fjti. X-AbyX 

[0 1 2 1] s (4) ^mmt^t. mi yjXAgpw 
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m 2 y U X A g|5;i^cD jSjff ® t ^ ^ ^ -tt ^ c i: D . 

1 1 4 a (DRit^^OlHI^caJJfffiOM^gl?:^- 

*3i;a°V?i7+i/ny^ (7, 8) ®^iyuXAgI5*t 

R0t7^i/ny^l 4(Dm2 7'iJXAg|5*Jl 4 b 
^ (7, 8) £D^2^';Xi*gP*tC0V?4^£0fl^^®»fffi 

[0 12 2] =t^x\ ^m\z\t. mi yuxi.a5M<Ds 
hm(Dmmm tomm l m^(om^ o *>/Jn$ < 

2xAxLxf3/fj^2xf3 x(f, xsin^« 
A xL^ (f . Xsln^«. ) /I 0 

[0 12 4] ±'^Lfc^oic, yM7^iy=iym (7, 
8) O^l 7UXAg|5**cDV?t^:(0[Hl4^®JiTffi(D^|gg|? 

§0 ^Oien, ^1 y'JXAgI5$t©ffi^ffii:^2yuX 

< u xj-h^ritmm(oii:kftmic^^^xnMtn^-i- 30 

m^i^. ^|l^AXJg-^^T♦iKffi^i:Sifi*S) tt»oT^ 

fIJ^n/c2 0^D7°'JXi:^g|5M8 1 io^XlS 2t<:J;oT^ 

[0 12 5] com-^. rct^immruxi^mis i 

<r)^|!lAX{C?»o/cBD8 1 alcM\Pit^mmtS8 1 b 

SijyjXAgPMS 2CD7tlfllAXtCfaorc:ffi8 2 afC^ffi] 

t^miif^m 8 2b ti:-Kf#aii<DBii)3^if E 8 5 ^'^m 40 

UXAg|5M8 1 ©a 8 1 ai:^^fiJ:/UXAgl5M8 2(Dffi 

[0 12 6] tc^x\ nii7+e^3y3^{cfettsRit 

oig<fct)t:^t<jaoi 8og<fcot/h$i/^^)\ mmic 
itixrco^i'^^ ( 7 ) ^m&t^ c ttm^ 

12O<20<16O (7) 50 
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u>X7w 1 ^(Dmmmi\m^^\\^vm^(^- 

cD^^^oiSg D 2 >&T'^ § ^c^^J^^ < a § c i: ;^3^i2:^ 
[0 12 3] %mi\-c\t. ^'^w^^mm.'^vmmi^ 

FiBV^(ommi^<Dm%D2%-^>f^u]yyX7l'>( 1 0 

(om.mmimKmf&-$n^FiWyyi<or.^mm(DmmD 1 

(Dl/l 0J-:^Tt^:i5li;l^iii:. "T^^^^D l<D2/l 
0 (D^ff ^iSJEI" § C A^i^ST'fe-S, D 1 ^ D 2 / 1 

ocD^mi. (3) (4) ^^mt 

^t. ^A(0^ (5) T'S^n^ (6) T'g 

)/(10xfO (5) 
(6) 

[0 12 7] ^ff^ (7) OTPSfS^TlU^i:. Pi; A 
(7) (D±isflS^±iiisi:. ibii;a h^^^^-ltS 

inm(DmmLic-D^^x imm'^h^o Ltcif-^Xs i^tc 

[0 12 8] =tz.x\ y^\mm^mx\t. A-o(Dm%m 
<D^'u^^^h.xBfS.-^ti^mnmm&\^^&iim\^rs. 

7 + =1 >^ 7 t5 cfc 2 V ^7 4^ V/ 3 y 2^ 8 cDf-^ ffl 

cfco^ -^fb^^^mrj, Ammmfi^ ^tifxt^. 
WKtt. m 1 mmmmxit. m 5 tc^x-r 3 tc. w.\<d 

■^t^fx.xmi}it^^mnm'^'iEij^\iirj:^^ 9 ^ 4 lit^ 

cO-:^j>j7tj©^lom6^fc}g^L. ^1 V)t74^i^3>'l^7 

fecfco'^z vji7+>'3yi^8of'^ffl(c<fco. ^mftu 

-jimm-ox^mkx^i^h.xnmmmt^^o 
[0 12 9] ctitcipx-T. m\^immx\t. m \ 9 
(a) (c^-Tcfc^ti:, m2(DAmmmmm^^^mi'\ii 

J:«3. 4•0<Dffi}teM©(^J/L.^^*ig^T•Jg^^nSHftB 
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(b) icTnt^^^^. m3<D4mmmm^myt^m=Fic 

f z:^iS]*3 j:t;x;^[R]fi:?SoT7tliiiA x^fiijAxT'W 
[0 13 0] ±^(D^mmmmicf)^i3^^mytmmr'it. 10 

^^MLxmrnt^o 20 

Co 1 3 1] 5fe"fx 02 0(D7.7-'y/3 0 1 tCjSV^T^ 
1 P>y h«'>x^N±tC^JSM*^M«?n?)o 'AOXTy 
7° 3 0 2^c*3V^T. ^CD 1 n-y hfD'i' x/n±<D^M^± 

3^^:*3V^T^ ±iE<D&^»^<DM^gg^fflV^T, V 

1 P-y hcD-^^x/N^cD^i-a -y h^l^tcJi:;^MyciS¥^ 

'y73 0 StCfcl^T, ^(01 n<y htD7x/N±l?U'v'7. 30 

tLXOL-y^y '!/ ^noetic 
X. -^7.^7 ±co/^-^-yi,cPiJiit^^&/^ii-yt)\ ^ 
'>x/^±<7)#5^^>y h^J^jrjgfig^nSo ^(Om. 

[0 13 2] Sfc. ±5zE(^^^i5Sm^tDfi7teggl:-{i. 
fU-h {:ff^7.mW.) ±{cm^(Of^'$i~y (leilK/^^ 40 

-y. nm/^^-ym) ^mm-?><it\c^':>x. 

^ D x7 w 7. ^ L xcDmBB^^^m^^m ^cti^xt 

J-:^"F^ 02 1 tD7n-^-v-h^#BiLT. C(Oi: 

-ym^xn^o ith*. ±a?<D#^fite}g^(DS)tgB 
^7^-x^A^^tT^n?)o ii07t';y^"^7'r-xig 
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xm. :^^y=f-y<fxm. \^'y7.vmmxmmo:>^xm^ 

m^^t\zii-oX. W&±.izm^<Oi^^-yif^^^-^ 

^-k(Dt!v-z'^)\^^~mifixn'^0 2^wfft^o 

[0 13 3] ^t;:, ;^;5-7'i'>'l'^-}g^X@4 0 2T' 
R (Red) . G (Green) . B (Blue) (C^fSL/cS 
F -y h ®ia*^-T F U "y ^7 X^^jn^lSiB^J^n/c !9 . 
Src(iR. G. B<r)3*(r)7.F5'Y7(D7-i';l/^-©M 
^^I^7j<¥^^^;^lS]{i:SB?iJ L/c:/?: ^-7 Y 
fig-rSo ^bT. *7-7-i';U^?-Jgfi!cXg4 0 2tD?^ 
tc. -b;HSatiTXie4 0 3*^^t7^nSo -lr;l/ffl*iji 
TXS4 0 3T'ti. /•?^-yjgfi5clS4 0 1 tT#e.n 

^^xm.A 0 2^cT^#c,nrc;^77-7'^';^^-^^fflv^ 

TfgS/^:^^;!/ (?S^B-b;V) ^m.HiLX^o ^iJl'm.HiLX 
XS4 0 ST'ti. {^Jx.{f. '^■^-ymjUxn^ 0 1 JtT 

f#5>nfcmS-'^^?-:/^W-r§S«i; ^-7 ;W:5?- 
jga^ftAUT. fg^/^^;l/ (fS^-b;l/) ^SJi-TSo 

[0 13 4] ^CDti. ^->*n-;l/ffl^irrXS4 0 4 

T, m^iLx^i^ircm.^Bf^^^)\^ (m^u^m (Dm7m\'^ 

^^xm^um.7m^t lx%is.-^^^o }Lm<Dm^m.7m 
T<r>wmiimzMi. m^xwmrs.u^f^-^~y^^ 

1-^MB^Ba^^^^7.;l/-7«y h^<m^ct1S^xt 

[0 13 5] *43. ±.y^(D^%immx\ts m.Bmmz 
fcv^T 4 m^'^m^-iik(D--^xftn^mwm\mjs.LXh^ 

[0 1 3 6] s/c. ±m<D^mmmmxn. mmyt^m 

■b'X&^o 

[0 13 7] 

mmxii^ 7^^y:ny^(Dimic^ <o Am^'prn^^o 
-'^ytm^mmmt-^'^x. mmMmjc<Dmict^~yj 

mm^i'^^nmt^c tcox^^^^momm^^mm 
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m u yx^ t m\ u yxm t (D^^nim^ trEfi^ nrc 
2'D(D7^iy^y^(Dmi}i^WL^mz7r^t^umx^h 

'ho 

[04] ^ 1 mmBm(o Awmm^^h^x'Bjs.-^n^r. 
wtmir.m^x~h\yyX(D\m^mmt^mxh 

^iy=iy%cDim^mmt^mx-&^o 
[0 6] 111 MmBm<Dmmmmf<^^^^xm^in^:i 
^kytm^^m^x~i.uyX(om^mmtmx$> 

•So 

[0 7 ] ^ 1 mmmm(Dmwmmic^h^xmfi<-sn^=. 

[08] ^ 1 mmmm(Dmmmicisi^xmmti^^ 
^kftm^c^t^mi vm7^i^::iy^^i;o^xfmzym7 20 

[09] *^BS(D^2lli6^iJB^^C;?)^J!)^§MW3t¥gfi^ 
Ril7 3 y?^*3<}: 0 V ^7+>^ 3 y 

[01 0] mzmmBmic^\,^x7y:^-t))VuyX(D 

3^ SS ffi SHH $ n R il 7 4^ -> 3 > ^ *3 J: 0' V Ji 7 + 

[01 11 mz mmmm(o 4 ^iMBfl^c^5v^TffM^n5 30 

[01 2] ^2^iiJgM<D^^M^t:fcV^TJg^^n§ 

i:^^)^ Mtc^-r § P3il7 + 3 yi^of^ffl ^IttB^-r 5 0 

[013] ^^mmmsmMBmic-h^ij-'^mmye^mm. 
^m^rcmytmm<Dm^^m.fs&mc7jktmx'&^o 

[014] ^3^SlJg^fcfettSll2|Hl#f)t¥^?«<t 

m^mmt^mxh^o 

[015] 2'OCD7+i^3y^;&1ifi!c-ri)4-QC0yjX 40 
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^^}<:fp^oT@S$nrcrti|iJcD2 0CDy 
[01 6] Ril74^i^3y3^*3j;y'V}i7+i/3y3^(D 

-fls w ^Tte^i^ffl *i«B^ -r ^ 0 § o 
[01 7] pim7^>'uyjf,<DPimvimmm<Dmmcn 

iSLTJgfiScJnS Rff^fccDi^^i^tJ xzsvm7^iy=iy 

^mL^TT^tmxh^o 

[01 8] SSItS}^T^|iJ$n/c:20©:/UXAgl5« 

xym7^yuy%<oW. i :/UXAi&i|i^bfc0iJ^^-r 

0Tfe^o 

[019] 4^CDffi7fej!?>tOtt5>L>j^^fa/uTffM$ni)ra 

mmmm^m^w^tmx^'i,. 

[0 2 0] v-r^D-rVWX^LTO^*l4:rV^-rx^ 

[02 1] '^'<ifxi'r;U7.t\.x(om.^m^^m=^^n 

[??#<Di«q^] 
1 

4 Ht/f)^^^? 

5 77:a--*;l/bvX 
7.8, 16 y'M7^i^^y^ 

9 X-AU-yX 

10 '^^^uvyX7\y^ 

1 1 3Vf^v-9--)t¥^ 
12 x'X^^^'fyK 
1 3 IS^)^^I^ 

1 4 Ril7+S/3y^ 

7 0 P-y K§y'l'>'r^^b-:5f 
7 1 X~h\yyX 
7 3 -r^y-yhbyX 
M VXi' 
PL 

W •i'x>'^ 

2 0 Kti^Wi 
2 1 

2 2-2 9 mm% 
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